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right up there with progress! 








KAYLOCK HEX NUT IS LIGHTER, LOWER, STRONGER 








Never before has any analog computing system offered the 
at last. ae accuracy, flexibility, capacity and rugged dependability of 
this spectacular new GEDA A-14 Series Goodyear Elec- 


a precision computer tronic Differential Analyzer. 


° Here is a high precision analog computer adaptable to 
custom-designed BOTH mathematical and simulation approaches. Available 
with as few as twelve to as many as several hundred 

amplifiers — plus hundreds of nonlinear channels — every 

GEDA A-14 offers precision, adaptability, convenience and 

stability heretofore unknown in commercial installations. 


~ 


i psbeibecs sresesesecal, eeseeeseeee 


7S! Sea it 


o*% 


eevee 
ee etee *\ 


_ 
eC ee eeeee 


ares t pecccccccodh” 44444441 Loddaddd. ml peeeeeeeen: 


Lavsereeeees, §O00008 


| $00 ere weeee 


b tee teens 


PROSSOOR | ooeccic3ssc) 


4 \ : 
ut $$ fir7 +s eeeeeeeoeee 
nal i 7) 


+See see ee 
wees ea ee 


peered [eeveseserse! [445504007 possesses eveccvecces, 


— + oe eee eee ow hon 2 eeeee 
. ; *+eee* 
ys *eeresecees! gf 


*e 
ee 


ee 
SP eee eee os 


Pe eas, 
TP e wees 


S2esen 


*e y 
a *te68 


*#ewesie 


Check these exclusive GEDA A-14 features: 
New built-in AUTOMATIC PROBLEM ANALYZER 


v equipment available. New AUTOMATIC READ-OUT PRINTING to check and 
A The most precise high-speed electronic NONLINEAR record connections and scale factors. 


The most accurate, widest-band LINEAR computing 


equipment in the industry. New AUTOMATIC DIALING SYSTEM for selecting scale 


The widest selection of ACCESSORY equipment factors and variables. 
available. New SPLIT PROBLEM BOARD for simultaneous solu 


f Most dependable stabilization system in the industry tion of two separate problems. 


With these and many more exclusive features, the GEDA 
A-14 is the most advanced, most flexible analog computer 
ever offered to industry. There’s a GEDA A-14 installation 
i my aN ” large or small — custom-designe d to your exact require 
i ments. And you can modify or expand it — economically 
For you get all these custom-built features at production 
economy. 
Get the complete details on the new GEDA A-14 today 


° Write: Goodyear Aircraft Corporation, Dept. 931AR, 
The way to give your hunch a chance Aicen 05. Glin 


GOOD/YEAR AIRCRAFT 


GEDA —T.M. Goodyear Aircraft Corporatio Akron 15, OF 
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ANT-1 Antenna 








RDR-1 Transmitter-Receiver 





PPI-1 Indicator CON-1 Control Unit 











New... Lighter, Smaller Synchronizer 
For BENDIX Weather Radar System 


available. Improved contour circuitry in the Transmitter- 


This new SYN-1B Synchronizer—heart of the Bendix* 
RDR-1 Weather Radar System—represents the ultimate 
in lightweight design for this type of equipment. It 
weighs only 21 pounds—27 pounds less than its larger 
predecessor. The number of vacuum tubes used has been 
reduced from 32 to 19. 

The SYN-1B Synchronizer is but one of several 


advancements incorporated in the Bendix RDR-l 


Weather Radar System. Four types of antennas are 


BENDIX RADIO DIVISION © BALTIMORE 4, MARYLAND 


Receiver unit assures even greater trouble-free operation. 


All relays are protected against dust particles by easily 


accessible, removable covers. 

Get the full story on Bendix Weather Radar. Find out 
why it is fast becoming the leader in its field. Contact 
your local Bendix Aviation Radio Representative. Or 


write the factory direct. Address below. 
* Reg. U. S. Pat. Off. 
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West Coost Soles: 10500 Megnolic Bivd., North Hollywood, Colifornioa 


Export Soles and Service: Bendix Internationol Division, 205 E. 42nd St, N. Y. 17, N. ¥.,, USA, 


Conedign Distributor: Aviation Electric, 200 Lourention Bovlevord, Montreol, Quebec 
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AVIATION CALENDAR 





June 28-30—Institute of Navigation’s 12th 
innual national conference, Hotel Mira 
mar, Santa \Mlonica, Calif 

June 30—Jet Age Conference, Sheraton- 
Jefferson Hotel, St. Louis, \Mlo 

July 7-10—Tenth annual All-Woman Trans 
ontinental Air Race (Powder Puff Derby 
San Mateo County Airport, Calif. to 
Flint. Mich. Entries close June 3 kor 
details write Mrs. Betty M Loufck 
Loufek & London, 2611 E. Spring St 
Long Beach 6, Calif 

July 8—Third annual Western New Yor 
\ir Show and Races, Niagara Falls Mu 
nicipal Airport, Niagara Falls, N Y 

July 15-30—World Parachuting Champion 
ship, Moscow, Russia 

July 31-Aug. 9—23rd Annual U. S. National 
Soaring Competitions, Aug. 5—Air Show 
Grand Prairic Airport, Grand Prain 
Lexa 

Aug. 1-S—Air For \ssociation’s 1956 Na 
tional Convention and Airpower Pano 
rama, Roosevelt Hotel, New Orleans, La 

Aug. 6-8—Society of Automotive Engineers 
National West Coast Meeting, Mark 
Hopkins Hotel, San Francisco, Calif 

Aug. '15-17—Institute of the Aeronautical 
Scienges, National Turbine-Powered Au 
Transportation Mecting, Grand Hotel 
San Diego, Calif 

Aug. 21-24—Western Electronic Show and 
Convention, Pan Pacific Auditorium and 
\mbassador Hotel, Los Angeles 

Aug. 22-24—Bendix Aviation Corp.'s 195¢ 
International Ignition Conference, Sid 
nc New York 

Aug. 27-29—Association for Computing 
Machinery, University of California West 
vood Campus, Los Angeles 

Sept. 9-11—International Northwest Avia 
tion Council, 20th annual convention 
Boi Idaho 

Sept. 10-14—American Society of Mechanical 
Engineers, Instruments & Regulators Di 
Mecting, Detroit, Mich 

Sept. 16-22—American Society for Testing 
Materials. Second Pacific National Mect 

md Apparatus Exhibit, Hotel Stat! 
Ang les 
International Air Transport Ass 
12th annual general meeting 
gh, Scotland 
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Jet powered test car generates 10,000 Ibs. of thrust . used by 
AAE engineers in development of aircraft arresting gear. 


A proving ground for ideas is the most apt description for All 
American Engineering. For over 16 years, AAE has specialized in 
engineering service to the aviation industry and the military . working 
at the critical stage between design concept and prototype. 


PROVING OUT AT ALL AMERICAN Daring advance concepts — like the 
flying submarine and airplane 
launched landing craft — have most 
recently stemmed from AAE draw- 
ing boards. At the same time, All 
American has designed and pro- 
duced universal landing gear, air- 
borne winches, seat ejection trainers, 

A totally new concept in energy and a wide range of energy absorp- 

absorption, the “water squeezer.” ' 

tion devices. 
Engineers, investigate your career at 
AAE today. 


AAE advanced type portable 
mooring mast greatly extends 
range of the Navy's airships 


Cnginecring Company 


DUPONT AIRPORT + WILMINGTON, DELAWARE 





| Why Whittaker Ratio-Flo Pump 
has a Five-to-One Advantage 


The answer is the rotor—heart of the Whittaker 
Ratio-flo unit. Entirely new in concept, it has 
convolutions almost too complicated to define. 

Yet Whittaker’s special machine forms this part 
in just five minutes! 

The ratio-flo rotor is a circular continuous vane 
formed in a sinusoidal undulation about a cylin- 
drical hub. Rotation of this vane results in a posi- 
tive displacement, uniform pumping action 
providing a higher rate of positive displacement 
than any other type of impeller; displaces less 
volume itself in the pump cavity, and some ver- 
sions actually displace more volume per revolu- 
tion than the actual volume of the pump! 








This versatile unit, without any modifications, 
could divide two or more flows... pump and divide 
two or more flows...join two or more flows... 
pump and join two or more flows. 

Your Whittaker Field Engineer can give you G 
detailed information about these new fuel pumps, 
air pumps, flow joiners and flow dividers using the 
ratio-flo principle. Why not get in touch with 
him today. 
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SEND THIS COUPON FOR COMPLETE INFORMATION 


WM. R. WHITTAKER CO., LTD 


¢ 915 N. CITRUS AVENUE 
LOS ANGELES 38, CALIFORNIA 
Gentlemen: 


Please send me further information on Ratio-Flo Pump. 


WM. R. WHITTAKER CO., LTD., 915 N. CITRUS AVE 
LOS ANGELES 38, CALIF. 
HEMPSTEAD, LONG ISLAND « INDIANAPOLIS 
BALTIMORE + WICHITA « SEATTLE 





DOOR LOCK 
INDICATOR 
SWITCH 


Two Electro - Snap Hermetically - Sealed 
Switches control latching on landing gear 
doors of the RB66 Air Force-Dovuglas 
Bomber. 


Hermetically-Seaied Limit Switch 


Chosen for Dependability in Any Environment 


In today’s modern aircraft, remote “fingers” tell when closures 
are properly “buttoned up” for high speed flying. This Electro- 
Snap Door Lock Indicator Switch is a typical example. It 
controls landing gear door position, lights an indicator on the 
instrument panel when doors are securely latched, and “cuts 
out” the door motor. 

To match the all-altitude, all-temperature performance of the 
aircraft it serves, the switch is hermetically-sealed. Both elec- 
trical and mechanical parts are sealed in a dry, inert gas for 
dependable operation in any environment. Temperature cycling 
can’t cause condensation inside the case; the switch can’t freeze 


because all moisture is sealed out. Hermetic sealing protects the 
switch from dirt, corrosive atmospheres, oil saturation, tamper 
ing and mis-adjustment. 


Characteristics remain constant from —100° F. to + 250° F.* 
The unique tipping-action actuator operates dependably even 
when the outside case is coated with ice. 


It’s little wonder that Electro-Snap Hermetically-Sealed Limit 
Switches are first choice on so many modern aircraft—for all 
kinds of switching jobs where dependability is a “must”. For 
complete details about the many types available, see our catalog 
in Sweet's and send us a description of your requirements. 


*Higher temp. models also available 


ELECTRO-SNAP switcH AND MFG. co. 


4232 W. Loke St. @ Chicago 24, Ill. 
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WRITE FOR 
DATA SHEET 
HM-6 


Bomb Bay Switch 

One of the many variations 
of the famous Electro-Snap 
Lending Gear Switch. 


Flap Switch 

When flap closes and de- 
presses actuator, switch si- 
multaneously operates four 
10 amp, 30y DC circuits. 


Rocket Switch 

Now used in today’s newest 
fighters for indicator and se- 
quence circuits in rocket 
tubes. 


Fuel Tank Transfer Switch 
Extra-dependable four circuit 
hermetic switch for use in 
cockpit. Fits AN type toggle 
mounting, 


Turret Switch 

Rotary actuator gives long 
over - travel, flexibility in 
mounting. Extremely com- 
pect, lightweight case, 





Represented in Canada by 


At your service 
with the widest range of aircraft actuators 


. 
‘The actuator you need—be it for ailerons, cowl 
flaps, a feel system, or any of a hundred other 
applications—may be a stock item at Airborne. 
No other manufacturer makes as wide a line of 
actuators for the aircraft industry. 

Our linear and rotary models range from over 
90-lb. to less than 1-lb. sizes, with load ratings to 


15,000 lb. max. op. capacity (linear )}—or 1200 in. 


LINEATOR® + ROTORAC® TRIM TROL® 


lb. (rotary). Built from Airborne components, 
they're designed to be as universal in application 
as possible, consistent with aircraft standards of 
reliability and performance. 

Beyond the broad limits of this line, our engi- 
neering group can, and does, design special air- 
craft components or complete systems, inc luding 


actuators and controls. 


ROTORETTE® ANGLGEAR m ROTOLOK 


DMB BOBNE ~_ 


AIRBORNE ACCESSORIES CORPORATION NEW AIRBORNE CATALOG 


HILLSIDE 5, NEW JERSEY 


WINNETT BOYD LIMITED © 745 Mt. Pleasant 


Contains full information on the Airborne 
line of electromechanical actuators and feel 
Rd., Toronto 12, Ont. systems. Write for your copy today 
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THOMPSON 


AIRCRAFT TIRE CORPORATION 


Thompson retreads 

are in routine operation 

on military jets today 

They are providing 
thousands of safe landings 
under all conditions 
Specially designed for greater 
plane weights and highes 
landing speeds, they exceed 
all performance requirements 
in rigorous laboratory and 
held tests. The economical 
Thompson retread or 
Thompson top-cap for your 
turboprop or jet airliners 

is a proven tread 
unsurpassed for safety 


and dependability 


Thompson Aircraft 
Tire Corporation 


18th and Minnesota Streets 
San Francisco 7, Calif. 
Mission 7-7320 


International Airport 
Miami 48, Florida 
TUxedo 8-1681 

530 Ray Street 
Freeport, New York 
FReeport 9-8100 





Defense, too, 
demands specialists 


in computation 


Speak of modern defense systems and you speak of 
computation—the unerring, lightning-fast kind that makes 
it possible to guide missiles, aim guns, locate and intercept 
high-speed aircraft. 


To evolve this kind of computation requires specialists, plus 
a completely integrated organization for research, develop- 
ment, engineering and tooling . . . for precision manufac- 
turing, testing, field service and training. 


These are the very skills and facilities that Burroughs has 
developed during its 70 years of dedication to computation 
. .. from the earliest business figuring machines to today's 
electronic computers. 

Burroughs has consistently demonstrated its fitness to assume 
the prime responsibility for Armed Forces’ projects involving 
instrumentation, control systems, communications, electronic 
computation and data processing. Further inquiries are 
welcomed. Burroughs Corporation, Detroit 32, Michigan. 


BURROUGHS INTEGRATED DEFENSE FACILITIES INCLUDE: 


Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Research Center, Paoli, Pennsylvania 
Burroughs Electronics Instruments Division, Philadelphia, Pennsylvania 
Control Instruments Company, Brooklyn, New York 
Haydu Brothers of New Jersey, Plainfield, New Jersey 
The Todd Company, Inc., Rochester, N.Y. 
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RESEARCH DEVELOPMENT ENGINEERING PRODUCTION TESTING FIELD TRAINING 


Burroughs 


The Foremost Name 
in Computation 


| Burroughs 


Looking to future expansion, Burroughs invites inquiries from qualified engineers. 
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OCINSEAL 


WIRING ASSEMBLIES SEALED 
FOR ENVIRONMENTAL PROTECTION 


Here is the ideal protection for wiring assemblies 
requiring a high degree of environmental resistance 
without the use of metal conduit. 

Scinseal. originated and developed by the Scintilla 
Division of Bendix*.is a multi-purpose thermo-plasti« 
material designed to protect and seal vital wiring 
assemblies from every operational hazard. 

By the combination of plasticizers. stabilizers, 
pigments and fillers. Seinseal has been formulated to 
meet the requirements of many adverse conditions. 

bor example. one usage may require low -tempera- 
ture flexibility. while another is concerned primarily 
with a high temperature condition, and still other 
applications may present fuel and acid problems— 
or perhaps a combination of all of these character- 
istics is the desired result. 

Phat is why Scinseal is virtually a miracle material, 
for it can be “tailored” to meet a wide range olf 
requirements, and at the same time, minimize the 
weight of the finished product. 

Scinseal can be provided in a variety of solid 
colors. and can be hot stamped to provide positive 
identification. Many electrical connector adapter molds 
are available, as well as the T’s, Y's and variable 


molds necessary to provide reliable assemblies of 


any configuration. 
Detailed information and data on Scinseal available 


on request, 


TRA 1ARY 


Can be tailored to meet 
individual needs and purposes 


Scinseal is used in such specialized fields as underwater 


devices, ground radar equipment, missile control wiring. 


SCINTILLA DIVISION OF BENDIX AVIATION CORPORATION 
SIDNEY, NEW YORK 


Sendir 


SCINTILLA 
DIVISION 


AVIATION CORPORATION 
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Cleveland Pneumatic 


Jo0€ Compandg CLEVELAND 5, OHIO | 


Soles offices in Seattle, Los Angeles, Fort Worth-Dallos, ond Levittown, L. I. 
















































*T.M. Reg., Pat. Pending 


integrates FLIGHT STABILIZATION and 
MANUAL CONTROL. 

UNICON !—JIntegrated hydraulic servo 
actuotor links in series the automatic flight 
stabilization and pilot manual input signals 


Fail-safe provisions include pilot override 
by stroke limiting the authority of the 
stabilization system. Optional pilot shut 
off is also provided 


TYPE i integrates AUTOPILOT and MANUAL 


CONTROL. 
UNICON I! — Integrated hydraulic 


actuator links in parallel the autopilot and 


manual pilot input signals 


Optional pilot shut-off and autopilot force 
limited override provides fail-safe system 


operation 


TYPE Ill 
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Integrates both FLIGHT STABILIZA- 
TION and AUTOPILOT CONTROL with 
MANUAL CONTROL. 

UNICON Ill — Integrated hydraulic servo 
actuator combines both series and parallel 
actuation with pilot inputs. 

Thus, four modes of operation moy be 
selected at pilot's option. 


With the NWL UNICON — you achieve oa single system responsibility which combines 


all modes of hydraulic servo contro! . . . 


— with savings in weight and cost. 


increasing system reliability and performance 


Incorporate a UNICON into your present or proposed aircraft control system. Call or 


write today. 


ENGINEERS AND TECHNICIANS — pesiriNG TO APPLY YOUR ABILITIES . . . HYDRAULIC, ELECTRONIC, 
OR MECHANICAL . . . WITH THE DYNAMIC, PROGRESSIVE NWL TEAM — SEND COMPLETE RESUME TODAY! 


2220 PALMER AVENUE e 





NATIONAL WATER LIFT COMPANY 


Division of Cleveland Pneumatic Tool Company 
KALAMAZOO, MICHIGAN 








ANOTHER SCIAKY FIRST... 


PRECISION CONTROL 


lor Specification Welding 
as accurate as the time signals 
of the U.S. Naval Observatory 


Now, Satisfy Your Most Rigid 
Production Standards on 
Long or Short Runs 


The Sciaky Predetermined Electronic 
Counter Weld Control employs 

a Dekatron tube to count the cycles 

of power line frequency and impulses 

of secondary current in predetermined 
absolute numbers and without deviation. 
Since power line frequency is maintained 
by reference to Naval Observatory time 
signals, you get these same standards 

of accuracy with the new Sciaky Control. 
Welder functions are CENTRALIZED — 
only one Dekatron tube is used to control 
succeeding functions such as “squeeze, 
weld, hold, and off”. 


The Sciaky Predetermined Electronic 
Counter Weld Control is absolutely 
consistent. Positive adjustment snap 
switch control dials are calibrated 
in cycles and impulses. You set the 
number of cycles and impulses you want 
and you get them throughout the longest 
or shortest run—and you can easily 
reproduce them at any time. 


Unitized, plug-in sub-assembly 
units are used to simplify maintenance 
and make it possible to add welde: 
functions easy In either case, down 
time is limited to the few minutes 
it takes to plug in a spare assembly 
or the additional units desired. 


To find out more about this 
revolutionary new control ask to see 
your Sciaky Sales Engineer or write 
for Bulletins No 
There’s no obligation. 


SCIAKY BROS., INC., 
4935 W. 67th St., Chicago 38, Ill. 
POrtsmouth 7-5600 


Sciaky Roll Spot and Seam 

’ P . Welder equipped with the 
Largest Manufacturers at Sciaky Predetermined Elec- 
‘ tronic Counter Weld Control. 


of Resistance Welding Machines in the World 








What’s special 
about these 


pneumatic controls? 


Janitrol aircraft pneumatic controls are spe- 
cial because each new control has a backlog 
of successful, service-proved designs behind 
it. Many designs incorporate multiple func- 
tions in an integrated package—actuation, 
pressure regulation, and air control. Invari- 
ably the “package” weighs less, takes up less 
room than separate controls. Choose from 
service proved designs or set your own re 
quirements 

Three of many different types in service: 
1. Canopy seal regulator actuates mechani- 
cally by canopy movement— maintains pres- 
sure in inflated seal, but releases instantly for 
emergency escape. Auxiliary port provided 
for other uses. 2. Pylon tank regulator with 
relief valve, maintains constant pressure for 
fuel transfer. 3. High pressure anti-icing 
valve, regulates jet engine bleed air pressure 
for use In anti-icing systems 

Janitrol’s pneumatic controls are an out- 
growth of long engineering and manufactur- 
ing experience in aviation air handling and 
heat transfer equipment. 

Janitrol Aircraft-Automotive Division, 
Surface Combustion Corporation, Columbus 
16, Ohio . . . District Engineering Offices: 
Washington, D. C., Philadelphia, Columbus, 
Ft. Worth, Hollywood. 


COMBUSTION SYSTEMS - HEAT EXCHANGERS -PNEUMATICCONTROLS 





Canada NOW leads the world in 
LOW COoSsT 
PROCESSING ./ 
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CSI, Canada’s foremost forging and casting company, 
specialists in blades, buckets and forged components for 
jet engines, have perfected a new precision forging process 
for Titanium. This process enables the company 
to produce high standard, precision parts 
at the lowest cost in the world. 


Here are some of the characteristics of ¢ Greatly reduced machining costs—for 
Titanium precision forged by this new process: — example, jet blade airfoils require 
¢ Precision tolerances a 


¢ Complete freedom from surface embrittle- Besides eee een, oe 
ment due to gaseous contamination. also heh perienced i 


¢ Excellent surface finish. 
¢ Consistent quality maintained. 


CANADIAN STEEL IMPROVEMENT LIMITED 


HORNER AND SECOND AVENUES, 
TORONTO 14, ONTARIO 


Represented in the United States Only by— 


. _ G.F. RUSSELL COMPANY INC. 


Newington, Connecticut Bay Shore, New York Kansas City, Missouri Los Angeles, California 
Tel: Mohawk 6-4462 Tel: Bay Shore 7-2623 Tel: Baltimore 7892 Tel: Granite 9-2202 





F jet fighters. The ampli 


i. G Leith, chief, engir ring tes or ‘ ‘ Grand Rapids 
1 in the Lear Autopilot, 


(left), and C. H. Brown roject engineer for ight controls, insp 


AQ G-E 5-STAR TUBES CONTRIBUTE 10 
RELIABILITY OF LEAR AUTOPILOT! 


A TOMATIC flight control must be fully de under extremes of vibration, temperature, 
pendable. To assure trustworthy operation iltitude that may be encountered 

of Autopilots under all flying conditions and at all These 5-Star Tube features add importantly te 
speeds, Lear. Inc.. relies on the superior perform Autopilot reliability, and have helped Lear gain 


ance and long efficient life of G-E 5-Star high- recognition as a pioneer in the development and 


reliability tubes. production of dependable flight-control systems. 


General Electric 5-Star Tubes are specially Enjoy the same tube-performance benefits as 
engineered and built for critical sockets. Shock- Lear! Specify G-E 5-Star Tubes where reliability 
resistant design, precision manufacture, and is vital! A wide range of miniature and sub- 
exhaustive tests join to produce tubes that miniature types is available. Tube Department, 


have top reliability and vive long service even General Electric Company, Schenectady 5. N. ¥. 


Progress /s Our Most Important Prodvet 


GENERAL @@® ELECTRIC 








The ring of quality 


Colorful, low-cost sidewall rings that can be quickly installed on tires are now 
contributing to the luxury-look of today’s new cars. They’re inexpensive, stay 
brilliant for life, wash bright in seconds, out-last tires. A product of The Bearfoot 
Sole Co., Wadsworth, Ohio, these rings are available in a variety of colors or in 
white. They’re made of Enjay Butyl Rubber because no other rubber tested 
could equal its performance in severe laboratory and road tests. The Enjay 
Buty! label on the Flex-A-Wall® carton assures the buyer of outstanding quality. 


Find out for yourself the many technical advantages of Enjay Butyl—the rubber 
that is outperforming natural and other types of rubber in a wide variety of 
industrial and consumer applications. For full information, and for technical 
assistance in the use of Enjay Butyl, write, wire or phone the Enjay Company. 


Pioneer in Petrochemicals 


ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N. Y. 


Other offices: Akron « Boston « Chicago « Los Angeles + Tulsa 


BUTYL 


iy Butyl is the super-durable rubber 
with outstanding resistance to aging « 
abrasion « tear « chipping « cracking « 
ozone and corona « chemicals « gases 
« heat « cold « sunlight + moisture. 
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Defense Endorses Limited Budget Hike 
P Administration approves $500 million USAF budget boost; Senate 
group wants $1.3 billion. 





Charter Ticket Sales Boom on the Atlantic 
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FUEL PRESSURE REGULATOR, VENTURI COMPENSATED 


to meet another difficult fueling problem 


Shown here is the newest in a line of 
SCHULZ designed pressure regulators. This 
model maintains fuel line pressure at 50 
psig +5 psig over a flow range of 0 to 
900 gallons per minute. A venturi located 
in the fuel line transmits pressure signals to 
the regulator. These signals govern the 
speed of a hydraulically operated fuel 
pump by controlling the flow of hydraulic 
fluid. A portion of the regulation curve 
shown here indicates that the regulator re- 
sponse time is less than 2 second. If you 
have problems in the highly specialized 
field of aircraft fueling control, our engi- 
neers can help you. 


—=| je— » SECOND 


SCHULZ 


TOOL AND MFG. CO. 
425 SOUTH PINE STREET 
SAN GABRIEL, CALIFORNIA 


Eastern Representative —East Coast Engineering Sales and Service, 1405 Northern Bivd., Roslyn, New York 





EDITORIAL 





Industrial Readiness and Airpower 


(The Defense Department, under pressure from the 
Air Force, recently reversed its policy on reserve machine 
tools to permit utilization of modern equipment in cur 
rent production. The modernized program now being 
implemented by the Air Force has been outlined by 
Dudley C. Sharp, Assistant Secretary of the Air Force, 
Materiel. Because of its importance to industry as 
a whole, Aviation Week is presenting significant extracts.) 

(he industrial readiness program represents our con 
cept of the industrial conditions which are necessary to 
provide continuing superior American airpower. ‘This 
program reflects the best and most useful things which 
we have learned throughout the years of preparedness 
planning with industry since World War II. 

One of the most important parts of the industrial 
readiness program is directed toward our machine tool 
problem. We know that machine tool readiness is an 
essential foundation of industrial readiness. Machine 
tool availability is the keystone to our success in achiev 
ing timely production for new weapons or in expanding 
overall production 

I would like to bring vou up to date on the status of 
our tools and to give you an order of magnitude impres 
sion of our total interest. Our present inventory consists 
of 145,000 machine tools with an acquisition value of 
approximately $1.4 billion. Of these, about 100,000 are 
im active use by our contractors, and the remainder is 
being maintained as reserve. Of these tools, approx 
mately 60°, are metal forming and metal cutting type 
tools produced by the machine tool industry. The bal 
ance consists of other types of capital equipment such 
as conveyors, foundry equipment and heat-treating equip 
ment. Our purchases, through our prime contractors as 
agents, are running about $200 million per year. 

To modernize the inventory we are moving in 
two directions. First, we must strip the inventory of the 
obsolete and worn out tools which have served their 
cconomic and productive purposes. Along with these, 
we also will dispose of those special-purpose tools pe 
culiar to products no longer being used. We estimate 
that this purging operation will reduce the inventory 
by 4,000 to 5,000 units in the next year. 

The second area of modernization is to replace in 
the inventory those tools for which more advanced types 
exist which can yield significant increases in efficiency 
These tools have been developed and are available in 
some of the larger metal-working and metal-forming 
items. . . . Joint team work between your industry, the 
aeronautical industry and the Air Force has lead to the 
availability of many of these improved types. 

We cannot, of course, expect to replace all of these 
tools on a short-range basis. . . . We have set standards 
for the elimination of these tools . . . based upon repair 
costs required to bring them to maximum efficiency. 
Tools bought prior to 1941 to 1946 and requiring 25% 
or more of their acquisition value for full repair will 
be disposed of. Tools bought after 1946 and requiring 
35°, or more of their acquisition value for repair will 
be disposed of. Against these criteria, we have placed 
an over-all repair ceiling of about $3,500 per unit. 

. Our initial program for this modernization has 


been authorized for approximately $70 million. We are 


currently carrying out the necessary reviews and analyses 
with industry to finalize the types and numbers of tools 
to be bought in subsequent years under the moderniza 
tion program. 

We are also, with our contractors, reviewing the inven 
tory to develop all of the necessary comparative factors 
on efficiency, condition, remainder of life and economic 
benefits of replacement as a basis for future replace 
ment purposes. This is being done on a progressive 
basis starting with the more complex high-cost tools 
and working down through those of lesser lead time 
and cost. 

In order to determine the true dollar values of tool 
replacement, we advocate discarding the standard 
government practice of carrying capital assets on the 
books at acquisition value with no depreciation allow 
ances. We favor the use of a declining balance rate 
of depreciation rather than the straight-line method for 
total useful life. Our approach is based upon taking 
the greatest depreciation of the tool value for the 
first year of use. Under this method, the values arc 
recomputed annually and the system generally results 
in writing the tool values off much earlier than by thc 
outdated methods. This method is much more in keep 
ing with modern industrial practice 

Supplementing the modernization program. . . . We 
are vigorously supporting the development of mor 
advanced type tools and equipment. We recognize that 
in many instances an adequate commercial incentive 
does not exist to warrant the investment of extensive 
high cost development efforts. The urgency and need 
for better production tools justifies our financial sup 
port of development of this type. 

. . The more radical of new weapons under devel 
opment, such as the nuclear bomber and the ICBM. 
undoubtedly will require the production processing of 
new and different materials. At this point in time, 
we have not been able to establish the machine-tool 
impact for these weapons. The matter is under study 
and, as soon as adequate findings and data are available, 
very close cooperative work will be required among 
yourselves, the prime contractors and Air Materiel 
Command. 

One of the most promising advances in machine 
tools and production equipment appears to us to be in 
the area of electronics programing and director-control 
applications to production equipment. We have had 
some revolutionary results in the use of electronics for 
some of our more-complex structural parts 

For example, in the machining of a wing skin, it has 
been possible to reduce machine time from 130 hours 
per piece to 12.2 hours per piece. This saving has been 
possible by the transfer of human skill to electronically 
directed instructions and controls to the machine. When 
a machine operator sets up one of these pieces to per 
form his operations, he naturally is extremely careful 
and methodical in each step of his work. The necessity 
for him to work in several dimensions because of the 
compound curvatures demands painstaking and extremel\ 
time-consuming attention and control. We believe that 
electronics will ultimately replace this costly and time 


consuming work .... 
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WHO'S WHERE 


In the Front Office 


Basil Smallpiece, managing director, and 
Keith Granville, commercial director, British 
Overseas Airways Corp., London, England 
Also: Gilbert Lee, responsible to Mr. Small 
piece for organization, direction, control 
and development of worldwide sales, promo 
tion and advertising; K. W. Bevan succeeds 
Mr. Smallpiece as financial comptroller 

Jack Marler, vice president, Pacific Air 
craft Sales Co., Oakland, Calif 

H. J. McGinn, board chairman (and 
president), Eaton Manufacturing Co., Cleve 
land, Ohio. He succeeds C. I. Ochs, retis 
ing as board chairman but retaining execu 
tive committee chairmanship. Also: Herbert 
S. Ide, Jr., administrative vice president 
treasurer; Paul E. Minsel, vice president 
industrial relations; and Raymond G. 
Hengst, secretary-general counsel. 

Alexander Flax, vice president-technical 
perations, Cornell Aeronautical Laboratory 
Buffalo, N.Y ceeding Will M. Duke, 
resigned 
Air Marshal Sir Ralph Cochrane, in charg: 

f Rells-Rovce, Ltd 

Dr. George J. Mueller, chief engineer, 
Technical Products Division, Packard-Bell 
Co., Los Angeles, Calif 

Robert S. Goodyear, president, Fenwal 
Electronics, Inc., Framingham, Mass 

William C. McFadden, executive vic« 
president, Hycon Manufacturing Co., Pasa 
dena, Calif 

James O. Burke, president, Standard Coil 
Products Co., Inc., succeeding Glen E. 
Swanson, board chairman 

Arthur J. Loose, vice president, Vapor 
Heating Corp., Chicago, Ill 

Charles A. Sereno, executive vice presi 
dent, Air Associates, Inc., Teterboro, N. J 





nuclear research 


Honors and Elections 


George T. Haves, manager, Washington 
D. C. office of Stanford Research Insti- 
was elected to serve on the Daniel 

heim Medal Board of Award Le 

1 be a representative of the American 
Societv of Mechanical Engineers and will 
omplete the unexpired term of the late 
Ralph S. Damon. 

Brig. Gen. Leslie G. Mulzer, Com 
mander of Dayton Air Force Depot, received 
the National Safety Council's Award of 
Honor, which was granted for the depot’s 
excellent ground safety record during 1955 
and the King-Reed trophy, given by AMC 
every three months to the Air Force Depot 
howing the most improvement in per 


formance 


Changes 

Joseph P. McNamara, manager Neosh« 
Mo., plant of Rocketdyne Div. of North 
American Aviation 

Julian R. Schrenk, research director, All 
ghenv Airlines 

led C. Fisher, administrative engineer; 
Herbert N. Reitz, senior project engineer 
Hamilton Standard, Division of United Au 
raft Corp., Windsor Locks, Conn. 

Frank C. Hobbs, general manager, cco 
nomic control, Trans World Airlines. 
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INDUSTRY OBSERVER 


© Warhead and re-entry body of the intercontinental ballistic missile will 
be the first items to undergo tests in the supersonic wind tunnel at the 
USAF’s Arnold Engincering Development Center in Tullahoma, Tenn 
rhe tunnel is scheduled to begin operations in 1959 


> President Eisenhower's Fiscal 1957 budget calls for the expenditure of 
$582,843,000 towards the ICBM’s development; the Fiscal 1956 figure was 
$421,880,000; Fiscal 1955's, $179,575,000. 


> BOAC probably will miss its new Aug. 1 target date for inaugurating 
Bristol Britannia service. A modified Britannia on recent trials in Africa 
failed to prove that the difficulties of the Proteus engine resulting from icing 
conditions had been climinated. The Proteus had been flaming out from 
slush sucked through the intake during de-icing (AW May 14, p. 30 The 


Britannia is back in England and further modifications are planned 


> Ryan X-13 will make its first vertical landing and takeoff within the month. 
All takeoffs made thus far have been from a normal attitude through the 
use of a jury rigged landing gear. 


} 


> Planned construction of seven Nike installations im Alaska has been 
postponed, probably as a result of the Army-USAF controversy over the 


missile’s effectiveness 


> General Electric J79 engines for Convair’s Skylark 600 medium-range jet 
transport will be equipped with GE sound suppressors and thrust reversers. 
Overhaul time on the J79 will be about 500 hours when they go into 
service on the Skylark, but eventual overhaul period is expected to be 
between 1,200 and 1,400 hours, 


> New Free German Air Force is expected to establish its own equivalent 
of the Air Research and Development Command at Koblentz. Work 
already is under way on a parachute stud 


> General Electric has bailment F-101A Voodoo for installation of J79 
engines on a test basis. Plane is now fitted with two Pratt & Whitney J57s. 


> Vertol is developing new rotor blades for the H-21 made of fiber glass 
instead of wood because of problems encountered with the first H-2]s 
to go into service with the French Army. Source of the trouble stems from 
crosion caused by sand in Algeria where the aircraft are in operational 


USC 


> Continental Airlines has picked up an option on five additional Vickers 
Viscount 840s. This confirmed order for mid-1959 delivery will raise 
Continental’s Viscount fleet to 20 aircraft. 


> Current production rate of Dassault Mvstere 2 and 4 aircraft is 
month, comparable to some American numbers. Planes are made « i 
moving production line at the Merignac plant near Bordeaux with a work 
force of only 1,125 persons. Dassault has produced more than 1,000 ai 
craft since its rchabilitation in 1946 


> German electronics industry is almost ready to break into the Mutual 
Defense Aid Program with two items that have been accepted as qualified 
products. While their work is considered excellent, most German firms 
are reluctant to adopt many U. S. standards. 


PU. S. aircraft industry may be requested by USAF to keep translation 
problems in mind when drawing up airframe and engine specifications 
Misleading translations sometimes are to blame for inability of European 
manufacturers to qualify their products 


> European procurement program under the Mutual Defense Aid Program 
is handicapped by a lack of experienced USAF officers. Less than 12‘ 
have had depot experience prior to their overseas assignment. 
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To be ready for service as you need it, world. Now released for production, 
the exciting new Fairchild F-27 the F-27 is available for off-the-shelf 
Friendship is the fastest, newest procurement for a variety of military 
medium-light utility transport in the training and utility missions. 


FAIRCHILD 


7 
id ’ 
f | () WE THE FINEST AIRCRAFT FOR 
MILITARY SERVICES, AIRLINES AND CORPORATIONS 


Address inquiries to: 
R. James Pfeiffer, Executive Director of Customer Relations, Fairchild Engine and Airplane Corporation, Hagerstown 15, Md, 











WASHINGTON ROUNDU P— 


Airpower Showdown 


Defense Secretary Charles E. Wilson, Army Sccretars 
Wilber M. Brucker, Navy Secretary Charles S$. ‘Vhomas 
and Air Force Secretary Donald A. Quarles will be con 
fronted in open sessions this weck with the comprehen 
sive testimony of military leaders on the inadequacies 

Brucker, Thomas and Quarles will appear 
Senate Airpowcr Investigating Subcommittcc 
and tomorrow. ‘The subcommittee, headed bv Ser 
Stuart Svmington (D.-Mo 
tion in a public session with Wilson on Friday 


ot alrpowc! 
before the 
today 
will wind-up its investig: 
lest 
monv of the militarv leaders has been gathered in execu 


tive sessions held over the last several months 


An Invitation for Wilson 


of Defense Charles E. Wilson and heads of 
services will be invited to attend House Infor 
Subcommittee hearmgs on military information 
ind security policies. The subcommittee, headed by Rep 
John 1} Moss (D.-Calif.), is considering calling 
I revor Gardner, former Assistant Secretary of the Ai 
Force for Research and Development 

Presumably, Gardner would be asked whether secrecy 
policies have hampered technological progress. Hearings 
now have been tentatively sct for Julv 5 and 6 and for 
Julv 9 through July 13 

The subcommittee will look conflicts between 
military censors and personnel of Commerce Depart 
ment’s Office of Strategic Information (AW Jan. 30, p.9 

Militarv security officers sav OSI, an office created to 
deal with unclassified information, has tricd to tell them 
what not to release and has used the prestige of the Na 
tional Security Council, which was responsible for its 
organization, as a means of pushing its own arguments 


Traffic Control Outlook 


svstem 


Secretar 
ill three 


mation 


also 


into 


Hopes for a true common ipproach to the 
pressing air trafic control problem have been raised by 
the fact that thinking of Civil Acronautics Administra 
tion, Air Force, Navy and Air Navigation Development 
Board is closer together than at anv time in the past 
SIX VCaTS 

The closc¢ between 
opment Evaluation Center and USAF’s Traffic Con 
trol and Land System (TRACALS) project office is pat 


tially responsible for ironing out previous differences in 


CAA’s Technical Devel 


liaison 


philosophy 


Murphree Satisfied 


Defense Secretary Wilson’s special assistant for guided 
missiles reports that he has found his job much less 
difficult than he, and most experts, had originally antici 
pated. Eger V. Murphree, named to expedite the appar 
intercontinental and intermediate-rang¢ 
programs, now savs 


cntlyv-muddled 
ballistic missile 

“T have found no case where availability of funds was 
holding up progress on these missiles and, except for 
verv minor instances, I have also found where 
administrative red tape was limiting progress. The only 
limitation on progress that exists is the time that it takes 
to solve technical and engineering problems, which in 
many cases represent extensions of the known art.” 

On the subject of the Army-Air Force controvers\ 


no Case 


merits of the Nike and ‘Talos missiles, 
Murphree said their relative merits are under study and 
that he 


missiles 


over the relative 


finds it “verv comforting to have two such fine 


under development.’ 


Independent MATS 


Ihe Senate 
Air Force the green light to move 
to sect up the Military Ain 


supporting 


\ppropriations Committee has given thx 
with its 
l'ransport Service as 


with 


ihc id 
cm-independent organization 
instruction 

he Department of Defense should, in the future 
utilize the services of commercial transportation to the 
fullest extent possible when it economical, and 
luat rclative costs of transportation 


TIME 
ognize the element of time saved 


IS MOT 


In CVa 


the de part 


ment should r¢ in 


important factor.” 


Re-Equipment Financing Hits Snag 


Legislation that would permit subsidized air carriers 
to set aside profits on the sale of aircraft for the purchas« 
without having the | 
illocations—has run into the 


John 


rohts deducted 
firm 
Williams 


of new cquipment 
from then 
opposition of 
(R.-Del.) 
Sponsors of the 
(D.-Nev 


government funds 


subsid 
cconomyv-minded Sen 


Bibl 


SAVC¢ 


Alan 


will 


legislation, led bv Sen 
that, in the 
With modern equipment 


ITrguc long run, it 
thev sav 
air carriers will have lower subsidy requirements 
Willams, on the other hand, savs the 
He wants a stipulation 
subsidy allocation of all 
automatically be 


measure would 
only increase subsidy payments 


that the 


set-aside 


in the legislation 


carriers utilizing the reduced 


bv at least 25‘ 

Williams reported that a computation by the Com 
merce Department shows that, if the legislation had 
been in effect over the last five covernment’s 
airline subsidy bill would have been S22 
the present figures. Of the total, according to the 
computation, $17.3 million would have gone to Pan 
American World Airwavs, $1.3 million to Trans World 
Airlines and $1.5 million to Braniff Airwavs 


vears, the 


million above 


Trippe’s ‘Pink Tea Party’ 


Pan American World 
rrippe on the stand slipped through the airline hearings 
of the House Anti-Trust Subcommittee without the ex 
pected fireworks. Previous hearings held in the months 


Airwavs with President Juan 11 


long investigation into airline operations indicated that 
the group would be laving for Pan American, but Trippe 
blunted committce attacks and managed to use the hear 
ings to argue some of PAA’s favorite points 

Trippe denied implications of anv monopolistic activi 
ties on the part of Pan American and told the Hous« 
group that competition facing Pan American makes 
domestic airline operations look like a “pink tea party 
He used the committee hearing to plead for a New 
York-Florida route for his airline, and he put in a plug 
for a third-class transatlantic fare, estimating that 
a plan would increase passenger volume by 50 

—Washington staff 


such 
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Defense Endorses Limited Budget Hike 


Administration approves $500 million USAF budget 
boost; Senate group wants $1.3 billion. 


By Katherine Johnsen 


Washington—The Administration last 
week agreed to another boost in Air 
Force funds for Fiscal 1957, an addi 
tional $350 million for aircraft procure- 
ment and $100 million for research 
and development. 

[he proposal was sponsored in the 
Senate by three Republican leaders— 
Sen. Styles Bridges (N. H.), Sen. Lever- 
ctt Saltonstall (Mass.) and Sen. Wil- 
liam K. Knowland (Calif.)—in an over- 
night move to counter strong Senate 
support for a still larger increase. 

On the day before, the Senate Ap- 
propriations Committee had _ voted 
1 3-to-12 for an increase of $800 million 
in USAF procurement funds and $100 
million in research and development 
funds. This action was supported by 
ten Democrats, led by Sen. Dennis 
Chavez (D.-N.M.), and three Repub- 
licans. It was opposed by nine Repub 
licans and three Democrats. 


Administration Endorsement 


Offering his proposal for a total $500 
million increase in USAF’s budget (in- 
cluding $350 million for procurement 
and $100 million for research and de- 
velopment) over the amount approved 
by the House, Bridges reported that he 
was doing so with the “knowledge” of 
the Department of Defense, and added 

“I have a belief that if this proposal 
is adopted . the Administration and 
the Department of Defense will en- 
deavor in good faith to make use of 
the money.” 

Ihe Bridges proposal also was co- 
sponsored by the three Democrats on 
the House Appropriations Committee 


who voted against a total $1.3 billion 
increase in USAF’s budget (including 
the $800 million for procurement and 
the $100 million for research and de- 
velopment). They were Sens. Allen 
Ellender (La.), Spessard Holland (Fla.), 
ind Harry F. Byrd (Va.) 

Without Administration 
congressional increases in appropria- 
tions are ineffective. The Administra- 
tion simply impounds—or fails to use— 
funds. 

\s compared with the $15.5 billion 
voted by the House, the three pro- 
posals for USAF’s Fiscal 1957 appro- 
priation up for action on the Senate 
floor this week are: 


support, 


Proposals Before Senate 


e Administration’s formal recommenda- 
$15.7 billion. This includes the 
million supplemental request 
submitted in Apmnil, which included 
$248 million for B-52 production. The 
House trimmed the budget by almost 
$190 million. 
e Senate Appropriations Committee’s 
recommendation: $16.8 billion. This 
is $1.3 billion more than approved by 
the House and $1.1 billion more than 
the Administration’s formal proposal 
e The Bridges proposal, which now has 
Administration support: $16 billion 

USAF’s Fiscal 1956 appropriation was 
$14.7 billion 

However, even the additional 
inillion for plane procurement ind $100 
ind development 


tion 
$376.5 


$800 


million for research 
voted by the Senate Appropriations 
Committee, fail to meet the require 
ments which USAF’s military 
ders consider essential 


e Gen. Curtis LeMay, 


comman 


ommander of 





Aviation Week at 


of operations, Strategic Air Command. 





A comprehensive, first-hand report on the Russian air show being attended by 
Gen. Nathan F. Twining, USAF chief of staff, and top Air Force research-and- 
development experts will be published by Aviation Week in its July 2 issue. 

The show, scheduled for yesterday in Moscow, is being covered by Aviation Week 
Editor Robert B. Hotz and extends the magazine’s on-the-spot coverage of the 
world’s major air shows to behind the Iron Curtain. Shows already covered on an 
annual basis include the SBAC show in Farnborough, England; France’s Paris Air 
Show and the National Aircraft Show in the U. S. 

General officers attending the Russian air show with Gen. Twining include Lt. 
Gen. Donald L. Putt, deputy chief of staff for research and development; Lt. Gen. 
Thomas S. Power, commander of the Air Research & Development Command; Maj. 
Gen. Al Boyd, deputy commander of ARDC for weapons systems; Lt. Gen. Frank F. 
Everest, deputy chief of staff for operations; Lt. Gen. Clarence S. Irvine, deputy 
chief of staff for materiel, and Brig. Gen. William H. Blanchard, deputy director 


Russian Air Show 


> 








Strategic Air Command, reported to the 
committee that an additional $1.8 bil- 
lion is necessary for SAC alone if it is 
to keep abreast of Russia in long-range 
bombing capability (AW June 18, p. 
26). 

The Appropnations Committee stipu- 

lated that its $800 million increase is 
to be used “primarily for increasing 
the production of heavy bombers for 
SAC,” but that “should it be deemed 
advisable, part is available for increased 
production of fighter aircraft for the 
continental defense.” 
e Lt. Gen. Donald Putt, Deputy Chief 
of Staff for Research and Development, 
recommended an increase of $250 to 
$300 million in research and develop- 
ment funds for Fiscal 1957 in congres- 
sional testimony (See page 27). The 
$100 million recommended by both the 
Senate Appropriations Committee and 
the Bridges group seems assured of adop- 
tion. 

In May, the House overwhelmingly 
voted down a proposed $1 billion in- 
crease in procurement funds for SAC. 
They gave two reasons—that additional 
B-52s would be of little value to SAC 
without supporting bases and personnel 
and that the Administration would not 
use the funds, even if thev were appro- 
priated 


How Will House Vote? 


Indications now, however, are that 
the House probably will go along with 
any increase in procurement or research 
ind development funds voted by the 
Senate. 

Since its original vote, Gen. LeMay 
has proposed a $3.8 billion increase tn 
SAC’s budget for additional B-52’s and 
KC-135 tankers as well as supporting 
personnel and facilities. Putt’s protest 
over the lagging research and develop- 
ment program has been widely publi- 
cized. And, finallv, kev Administration 
Senators now favor some increases 

The Senate Appropriations Commit- 
tce approved the $2.5 billion voted by 
the House for Naval Aviation, slightly 
less ($2.6 million) than the Adminis- 
tration’s request. Of the total, $1.7 
billion is for aircraft and related pro- 
curement—almost double the $906 mil- 
lion for the current Fiscal 1956 vear 

Ihe $800 million increase recom- 
mended by the Senate Appropriations 
Committee would bring the USAF’s 
total aircraft procurement appropriation 
for Fiscal 1957 to over $6.8 billion— 
$543 million more than for Fiscal 1956. 

The $100 million increase would give 
the USAF $710 million in new research- 
and-development money for the coming 
vear—$140 million more than for Fiscal 
1956. 
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When Bridges offered his 
promis¢ proposal after voting against 
the original measure, Sen. Lyndon 
Johnson (D.-Tex.), chided 

“I wish to congratulate the Senator 
on improving his position at least $500 
million overnight. I wish to congratu 
late him on getting the administration 
to go along with that position 
| wish to congratulate him on_ the 
progress he has made.” 

Here’s how Sen. Denis Chavez 
(D.-N. M.), chairman of the Appropria 


tions Committee, explained the group's 


com 


increase in USAF funds to the Senate 

“We were only trying to do what 
the military wanted to have done. If 
those men had not been afraid to talk 
in front of the white-collar workers of 
the Bureau of the Budget and _ thc 
Pentagon who were listening to them, 
they would have told us the truth 
Even Gen. Nathan Twining, Air Force 
chicf of staff, speaking about the 
recommendation of the Budget Bureau, 
verv covly said that this is an austere 
USAF budget. What he really wanted 
to tell us was that it was not enough 


But he was working under orders 

“I know the which is 
lowed The 
they want $1 
do not 


fol 
that 
they 

com 


pl iCchicc 
tell us in 
billion 


privatc 
more, but 
before the 
is watching 


dare say so 


mittee, because somebods 
and listening to them 
“But who will take care of the nation 
when a war comes? Will it be the 
the white-collar men in the Pentagon? 
Will it be the Secretary of Defense 
or the assistant secretaries? Or will it 
be the LeMavs, the Twinings, the 


3urkes and the Taylors?” 


Senate Group’s R&D Boost Falls Short 


Washington—The $100 million boost 
to Air Force research-and-development 
funds approved by the Senate Appropri 
ations Committce last week (see page 
26) still falls far short of the USAF’s 
minnnum and critical needs outlined by 
two of the nation’s top R&D experts 

In testimony made prior to the Sen 
ate committee's action, Lt. Gen. Donald 
Putt, deputy USAF chief of staff for 
research and development, told the 
Senate Air Power Investigating Subcom 
mittce that an additional $250 to $300 
million in research-and-development 
funds is needed for Fiscal 1957 
Gardner, former 
secretary of the air force for 
and development, testified under oath 
before the same subcommittee, headed 
by Sen. Stuart Symington (D.-Mo.), that 
his mid-February resignation 
from a flat turn down of his request for 
an additional $200 million in R&D 
funds for Fiscal 1957. 

In the formulation of research-and 
development budgets, Gardner told the 
subcommittee, “The Secretary of Dc 
dictated a figure, a flat cciling, 
which none of us were able to break.” 
Over the past vear, he said, development 
of DEW (Distant Early Warning Net 
work) and SAGE (Semi Automatic 
Ground Environment) svstems have 
been delaved for lack of funds. Instead 
of the present program for one ‘Texas 
tower off Boston, there is a requirement 
for five, he said. 


Where R&D Lags 


Gardner said that Secretary of the 
Air Force Donald A. Quarles was 
sponsible for the establishment of ceil 
mgs on the USAF’s research-and-devel 
opment program during his tenure as 
assistant secretary of defense for re 
search and development. Quarles served 
as assistant secretary from September, 
1953, until he replaced Harold Talbott 
as secretary of the Air Force in August, 
1955. 

Gen. Putt testified that, above and 
bevond the needed $250 or $300 mil 
lion, the USAF’s research-and-develop 


assistant 
research 


l'revor 


stemmed 


Icnsc 
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ment effort required an additional $50 
to $100 million for supporting facilities 
He listed these areas in which the 
USAF research-and-development _ pro 
gram is lagging 
e Missile defense. USAF’s request for 
$34.4 million which “could be profit 
iblv used in work on a project for direct 
defense against long-range ballistic mis 
siles,”” he reported, has been cut to $2 
million for Fiscal 1957. He said that 
this cut would “significantly delay de 
velopment” on the counter 
weapon 
e Nlissiles. 


defe nisc 


With 


have 


idditional funds “‘our 
work could progressed faster al 
most across the board in the field of 
missiles. ‘The Snark program has been 
stretched from time to time Wi 
could have used additional funds wisely 
in the Navaho (intercontinental) pro 
gram 

The (air-to-air) Falcon 
probably not suffered to the same cx 
tent.” Work on _ penctration 
under the Fiscal 1957 budget, he said, 
“will be stretched over what we could 
do.” 
e B-52 successor. The USAF “will not 
have sufhcient funds” for rescarch-and 
development work on a possible succes 
sor to the B-52 under the Fiscal 1957 
program. For one project (presumably, 
the chemically-powered bomber), ther 
will be “less than half the requirement.” 
For the other project, the nuclear ait 
craft, there will be $20 million available 
as compared with a requirement of $112 
million 
e Aircraft weapons systems. Because of 
lack of funds, “the initiation of some 
have been delaved—such as a 
new tactical bomber. We have delaved 
work on strategic bombers.” On_ the 
nuclear aircraft project, he said, work 
was initially delaved on the propulsjon 
svstem and later on the airframe and 
sub-systems. 
© Research aircraft. Of USAF’s require- 
ment for $19 million for research and 
development on the high-altitude X-15, 
only $8 million is programmed for 
Fiscal 1957. 


program ha 


missiles 


svstems 


of funds 
rescarch and dc 
because of the 


@ Radar. Lack 
several arcas of radar 
velopment. However, 
high priority given in allocation, there 
funds for Fiscal 
devclopment on 


is restricting” 


will be 
1957 


large, 


“adequate” 
research and 
detection and 
Russian 
missile ‘g 


\\ ork has been 


heavy radars for 


Warming agaist an imcoming 
intercontinental ballistic 
e Electronics systems. 

delaved on programs to produce more 
reliable avionic While it 
might sound like a rather minor clement, 
relatively low in cost, it is vitally im 
portant because the mission of a B-52 
that costs roughly SS million will have 
to abort because of the sloppy two, or 
components,” he ex 


svstems 


three clectronic 
plained 


¢ Propulsion. “Practically all of ou 


propulsion work in jet engines has been 
stretched out bevond what could have 


been accomplished with additional 
funds.” 

e Earth satellites. Gen. Putt placed the 
USAF’s requirement at $39 million for 
work in this area and added Wi 
zero dollars for this project in 


1957.” No work will be 


“except with such funds as 


have 
| iscal 
he added, 
mav be carried over from Fiscal 1956.” 

Fuels. Research on high-energy fuels 
which show “great promise of substan 
tially increasing the existing 
iircraft, could be expedited” if sufficient 
funds were available 
© Boundary laver control. 
the “dramatic results” possible 
research im this field, Gen. Putt 
that, theoretically, the weight of th« 
B-52 could be reduced from 400,000 
Ibs. to 90,000 Ibs., opening the way for 
major improvements in military per- 
tormance 

USAF’s request for boundary-layer 
control he reported, was originally $5.7 
million. It was cut to $1 million 
e Materials. For “almost anvthing you 
can mention,” Gen. Putt told the sub 
committee, “materials are a large limit 
ing factor.” USAF’s $7.4 million pro- 
gram for Fiscal 1957, he said, “is about 
85% of what we think should be going 


done, 


range of 


To illustrate 
from 
said 
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into materials research and develop- 


ment.” 
e Technical studies. For Fiscal 1957, he 
said, ““The money for technical studies 
which would have a great influence on 
our programs for 1958, 1959, and _be- 
vond are reduced to practically zero.” 

The general re-emphasized that the 
rate at which Russia is closing the gap 
of U.S. air superiority presents the Air 
Force with its gravest problems. He 
specified that in the three major areas— 
engines, airframes and radar—the U. S. 
has a substantial lead at present but that 
Russia today “has enough scientific, 
technological and industrial capacity to 
achieve and face us with a technological 
surprise.” 

Following are Gen. Putt’s appraisal 


of the U. S. lead in these fields: 

e Engines. “I would think at the pres 
ent time in the general state of the art- 
and this covers a lot of fields of tech- 
nology that go into the manufacture of 
jet engines—that we are ahead.” 

e Airframes. ‘Particularly in structures 
and in basic aerodynamics as of today” 
the U. S. has the lead. “Again I am 
worried at the rate that they are catch 
ing up.” 

e Radar. The U. S. has a “measurable 
lead,” but the “Russians have demon- 
strated a rather remarkable capability 
to produce some first-class radar equip 
ment, particularly when one considers 
that their native ability at the end 
of World War IT was very meager, if 
mv. 


Killian Tells Senate Committee 


‘New Flexibility’ Needed in R&D 


By Claude Witze 


Washington—IThe Defense Depart- 
ment’s research-and-development bud- 
get needs new flexibility, “A reasonabl 
compromise between necessary fiscal 
prudence and the requirements.” This 
advice was given the Senate Airpower 
Investigating Subcommittee last week 
by Dr. James R. Killian, Jr., president 
of the Massachusetts Institute of Tech- 
nology and one of the Administration’s 
top scientific advisors. 

The Defense Department budget, 
Dr. Killian said, must recognize that 
changes in technology frequently force 
changes in strategy. 

“IT think I should go so far,”” he said, 
“as to sav that the fundamental re 
quirement for a sound budgetary policy 
for R&D is the maintenance of flexibil- 
ity to encourage further innovation, to 
pick up the new and bright ideas as 
they come along, to create a climate 
where men in the R&D establishments 
reluctant, discouraged or 
unreceptive when thev see new 
ind new projects that need help and 
sponsorship.” 

Other suggestions by Dr. Killian 
e Stronger co-ordination at the policy 
making levels. First step should be con- 
gressional approval of a proposal to give 
each of the armed services its own 
Assistant Secretary for Research and 
Development with an adequate staff 
of scientists and engineers. 

e Better use of advances in 
made at 


will not be 
ideas 


basic re 
universities and other 
institutions where radical approaches 
to weapons system improvements are 
more likely to appear than in the mili 
tarv establishments 

¢A firm procedure for favoring high 
priority projects, dropping others where 
possible. “The smart men want to be 


search 
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associated with the projects of greatest 
significance and challenge. Too rigid 
and too centralized budget control can 
work against this kind of adjustment.” 
@ Increased opportunities for discrc 
tionary allotment of funds at the work- 
ing level. 
eA larger R&D budget. “We must 
recognize that people who buy and do 
R&D are bound to make mistakes and 
go down some blind allevs. Some ideas 
and projects will not pav off In 
research it is dangerous to be afraid 
to fail.” 
In a 


Russian techno 


discussion of 


logical education, Dr. Killian told the 
committee, headed by Sen. Stuart 
Symington (Dem.-Mo.), that the So- 
viets have a larger supply of professional 
scientists and engineers from a smaller 
total school and university population, 
than the United States. 

In the critical areas, he continued, 
the quality of these professionals is 
first rate. 

The Sovict educational ‘system was 
criticized by Dr. Killian as limited and 
too specialized. He added, however, 
that the use of this talent within the 
Soviet system permits concentrated 
attack on any given problem and “has 
had its obvious successes.” 

In the field of aeronautics, Dr. Kil 
lian said an MIT study that 
Russia has a small but elite corps of 
top scientists who have solved problems 
carefully selected to keep the Soviet’s 
acronautical-science level abreast of any 
competitor. There are cases, he re 
ported, where superior designs get in 
ferior execution. But, then he warned 

“It is one thing to recite that Soviet 
automobile production is only between 
1 and 2% of ours. It is quite another 
to understand that her production of 
machine tools now exceeds ours.” 

Dr. Killian made a strong plea for 
more university-level scholarships to 
stop what he termed America’s waste 
of talented young people who fail to 
get a college education. Pointing out 
that a third of the top 2% of U.S 
high school graduates receive no higher 
education, he estimated that 200,000 
potential leaders are bypassed each vear. 

The scientist-educator said he pre 


shows 





Institute of Technology. 


military services, he said 
the United States.” 


continued: 


in terms of their wholeness as systems. 


duplication of effort. 





Technology Outstrips Perception 


Washington—Defense Department personnel, in uniform and out, generally lack 
“the capacity to visualize and direct the integration of complicated technological 
systems” in the opinion of Dr. James R. Killian, Jr., president of Massachusetts 
The problem of systems, integration within the three 
“is one of the major problems affecting the security of 


In testimony before the Senate Airpower Investigating Committee, Dr. 


“I do not suggest that this means complete unification of the three services. 
I do suggest that in dealing with air defense, with intercontinental ballistic missiles 
and other great weapons systems, we must create the organizational patterns which 
will make it possible, first, effectively to develop them without wastage of manpower 
and resources and unprofitable duplication of effort, and, secondly, to manage them 


“So far we have not been able, in the definition of the roles and missions of the 
services, to keep pace with evolving weapons systems’ technology, and, as a conse- 
quence, we lengthen out lead time, we make more difficult our decision-making 
processes, we needlessly increase costs and we find it difficult to avoid friction and 


“I do not minimize the difficulty of achieving this greater degree of integration, 
and I speak of its importance not to criticize existing practices but to urge a growing 
recognition of the fact that a revolution is upon us. . 
that events of the technological age are moving faster than our perception of their 
meaning, either in industry or government, and that we need more carefully to tune 


in our receivers to pick up the changes which lie ahead.” 


Killian 


. I cannot escape the feeling 
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ferred to have industry provide the 
necessary scholarship help. If this can- 
not be done, he added, there should 
be a federal program providing for as 
many as 9,000 scholarships annually. 

A critical weakness in this field, Dr. 
Killian said, is the diminished interest 
in science and mathematics. He said 
the U. §S. is “perilously close to be- 
coming a nation of mathematical illit- 
erates in a period when mathematics is 
an essential ingredient of airpower.” 

For the aircraft industry, Dr. Killian 
recommended a larger expenditure for 
basic research with provision for sup- 
porting that effort in military procure 
ment contracts 


Air Force Explains 


H-Bomb Drop Error 


Washington—The USAF admitted re- 
luctantly last week that it missed the 
target bv almost four miles in the hydro- 
gcn bomb test over Bikini on May 21. 
The reason: human error 

The Air Force ifter 
news of the inaccuracy was published by 
a Honolulu newspaper 

USAF Secretary Donald A. Quarles 
then crror stemmed from 
the “manipulation of the bombing 
equipment and did not involve mal- 
function of the aircraft or anv of the 
equipment which it carried.” 

Actually, an error of as much as four 


1dmission came 


said the 


miles was not unexpected, because the 
bombing technique used with a nuclear 


weapon is admittedly a compromise 
with accuracy, one worked out to insure 
the safetv of the Boeing B-52 jct-bomber 
crew 

For the run, the aircraft ap 
proaches at maximum altitude and noses 
down to hit inaximum speed. At a pre 
determined point, it is put into an Im 
melman turn, pulling exactly 4 Gs 
The weapon is released automatically at 
the right point in the upward curve. 

The system permits the aircraft to be 
20 miles (slant-range) awav at the time 
of detonation. 

The crew of the B-52 at Bikini was 
from Kirtland AFB, New Mexico, where 
an investigation was under wav last 
week. Col. Edward Walker, chief of 
staff at the Special Weapons Center, 
said the crew agreed with Quarles that 
human error was responsible and that 
they were unhappv about the incident. 

Meanwhile, a new group of atomic 
and securitv chiefs were headed for the 
Pacific to witness the experimental ex- 
plosion of a hydrogen warhead for long- 
range missiles. Lewis L. Strauss, atomic 
energy commissioner, headed the 
party. 

Other members were Allen W. 
Dulles, chief of the Central Intelligence 
Agency, and Harold E. Stassen, disarma- 
ment aide to the President. 


bomb 
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Piasecki Aircraft Gets on Feet 


With 9 Prime, 45 Subcontracts 


Philadelphia—Piasecki Aircraft Corp., 
formed scarcely one year ago after 
Krank N. Piasecki lost operating control 
of his original firm, seems well on its 
Way to success 

The 36-year-old Piasecki, forme 
president and board chairman of what 
is now Vertol Aircraft Corp., reported 
last week that his new firm has received 
nine prime contracts, most of them for 
research and development work, and 45 
subcontracts 

The company now has 90 employes 
at its International Airport plant, a 
cording to Piasecki, and is still hiring 
Piasecki refused to list all the contracts 
on the military and pro 
prictary secunty 


grounds of 


New Contracts 


Ihese, however, wcrc disclosed 
e For the U.S. Army, Piasecki will de 
sign, manufacture and test a new heli 
copter rotor. The goal is to reduce 
vibration, cut initial and maintenance 
costs and simplify design. The rotor 
will eliminate parts in the blades and 
ittachment mechanism and 80% of the 
hinge bearings. Designed as a replace- 
ment for the rotor in the Vertol H-25 
helicopter, it will be adaptable to other 
rotarv-wing aircraft 
e For the U.S. Navy, Piasecki will de- 
velop a ring-wing propeller combination 
for vertical lift. Piasecki refused to 
give details on this project, but it was 
understood that it is a tv pc of flying 
platform, possibly capable of converting 
to horizontal flight. Value of the con 
tract is in excess of $94,000 
e For USAF, Piasecki will perform re 
pair and overhaul on 120 360 
blades for the Vertol H-21 helicopter 
Contract, awarded by the Middletown 
AMA, amounts to $71,005.20 
e Also for the Navy, the firm will design 
ind develop a drone helicopter, pre 
sumably for anti-submarine warfare 
e For the Army, Piasecki is working on 
1 contract amounting to approximatelh 
$20,000 for overhaul and repair of 
blades for the Vertol H-25 helicopter 


scts 


Subcontracts 


Piasecki said his firm will use a sur 
plus HRP helicopter purchased from 
the Navv and plans to construct a new 
test stand 

Among the companies for which Pia 
secki said he is doing subcontract work 
are General Electric, Westinghouse, 
E. G. Budd Co. and Martin Aircraft 

Pattern of Piasecki’s new venture fol- 
lows closely the history of Vertol, for- 
merly Piasecki Helicopter Corp., from 
which he was ousted as president, board 


chairman and board member in a bitter 
management fight that culminated in 
in acrimonious ‘stockholder’s meeting 
six weeks ago 

Piasecki Helicopter Corp. was started 
during World War II and subsisted in 
its early days on subcontract work until 
Piasecki interested the Navy in the 
first successful tandem helicopter. At 
that time, capital was provided by Law- 
rence Rockefeller and A. Felix du Pont, 
ind the company became a success 

In 1953 the Rockefeller interests 
brought in Don R. Berlin as president 
Later Piasecki removed as board 
chairman. He left his ac 
tive position in the ind started 
PAC. The old changed its 
name to Vertol 

Piasecki Aircraft Corp., occupies four 
buildings at International Airport, all 
icased from the citv of Philadelphia 
otal floor space is in excess of 24,000 
sq. ft. In addition, the company has 
about 60,000 sq. ft. of ramp space. 

Associated with Piasecki in the new 
firm are several of his former associates 
at Vertol 


Napier Gazelle Slated 
For Wessex Helicopter 

Napier Gazelle gas turbine 
will be used to power the Wessex heli- 
copter which Westland Aircraft Ltd., 
will put in production soon. The heli- 
copter is the Sikorsky S-58 built under 
license 

Sikorsky version is powered by a 
Wright R1820-84 Wright- 
powered model was sold to W estland 
by Sikorsky, and Sikorsky understand- 
ing that Wright model will be 
evaluated by Roval Navv, for which 
craft is designed. Napier engines are 
to be installed after this evaluation, 
Sikorsky Sikorsky is to 
General Electric ‘T-58 turboshaft engine 
for installation in S-58 model this sum 
mer (AW June 4, p. 60 

Performance of Wessex 
Westland specifies maximum sea level 
speed of 115 kt., cruising speed of 110 
kt. at all-up weight of 12,600 Ib. Rate 
of climb will be 1,350 fpm. with full 
load, and range 382 nautical miles. 

Emptv weight is 7,259 Ib. Internal 
freight load capacity is 2,000 Ib. and 
external sling load 4,000 Ib. Hovering 
ceiling in free air is 4,500 ft.; with 
ground effect 8,400 ft. Cruising ceiling 
is 6,000 ft. Main and tail rotors have 
four all metal blades 

Craft eventually may be available for 
civil market, Westland says. 
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Rocket Sled 


A rocket sled to test rain erosion on 
aircraft and missile parts has exceeded 
Mach 2 three times at the Air Research 
and Development Command's Flight 
lest Center, Edwards AFB, Calif 

Designed and built by the Convair 
Division of General Dynamics Corp. 
ind powered by a dozen 11,000-lb. 
thrust Acrojet-General Corp. rockets, 
the test vehicle completes its run along 
a 10,000-ft. dual-rail track in 6-7 sec. It 
first reached Mach 2 on April 25. Pre 
vious record for rocket sleds, also set at 
Edwards, was 1,280 mph 

\ complete section of an aircraft o1 
missile can be run through a sprav equal 
to approximately cight inches of rainfall 
per hour 

I'he part being tested remains in the 
spray only a half second, but with the 
volume of water used, the run is equiva 
lent to approximately 16,500 ft. of onc 
inch rainfall at Mach 2 

Five rockets propel the vehicle's 
pusher to 620 mph. in the first 950 
ft. Two knife edges on the sled then 
cut a bronze screen on the track, break 
ing a circuit and sending 600 volts 
through a line to ignite the other seven 
rockets 

Ihe sled reaches the spray at 3,800 
fect. Its rockets burn out at 4,000-4,500 
ft.. but momentum carries it through 
the 1,200 ft. of spray at Mach 2 

The carefully contrelled “rainfall” 
comes from nozzles erected on poles 
longside the track. At 8,000 ft., a water 









FIVE ROCKETS push Convair designed rain erosion test sled to 620 mph. in first 950 ft. 


of run down 10,000-ft. dual-rail track at Edwards Air Force Base Test Center. brake takes hold, bringing the sled to a 
stop only 200-300 ft. from the end of 
the track. The pusher and sled ride on 
stee] “slippers.” 
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GRAPH of rocket firing sequence shows speed, rate of acceleration and deceleration of : 
800-Ib. test bed. Five solid fuel rocket pusher starts run at ground zero. Seven sled rockets TELEMETERING equipment is packed in 
then light off. ‘Tests above Mach 2 are planned in next few weeks. 54-in. dia. tube. 
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| Passes Mach 2 in Test 








SS 





SLED is looked over by Brig. Gen. J. S. Holtoner, commander of the Edwards Air Force 
Base Test Center (left); Robert King (center), Air Force supervisor of the rocket track, and 
Roy Holmes, Convair Thermodynamics engineer who helped design sled. 








DOZENS of these 6 ft. spray stands spaced along a 1,200-ft. section of the 10,000-ft. track 
provide test rainfall. Convair engineer F. R. Sedlund checks rainfall setting with a pressure 
gage. Water is supplied from tank on top of 100-ft. tower. 
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ARDC Science Meet 


Prizes will be awarded for the three 
best papers presented by military or ci 
vilian scientists or technicians at the 
fourth annual Air Research and Devel 
opment Command Science Svmposium 
in Boston next Oct. 9-10. 

Awards of $300. $200 and $100 will 
be given on the basis of the work de 
scribed, contribution of the work to fu 
ture performance of USAF’s mission and 
the quality of the preparation and presen 
tation of the papers. The center sub 
mitting the winning paper will receive a 
rotating plaque. Replicas will be given 
to individual winners. 

The awards were initiated through the 
efforts of USAF Chief Scientist Dr 
Guvford Stever, Gen. James Doolittle 
and James Straubble of the Air Force 
Association. They will be presented by 
ARDC Commander Lt. Gen. Thomas S. 


Power. 











Col. Stapp “Grounded; 
No More Sled Runs 


Air Force Lt. Ci John P. Stapp 


who rode a rocket sled at a speed of 
632 mph. during research into human 
factors, has been ordered t make no 


wore high-speed run 
Brig Gen Marvin ( Dem] 
Deputy Commander for Research and 


Development of the Air Research and 
Development Command ud Col 
Stapp still will be allowed to make 
tinc ft k run ( Stap head 
cent \crom il Laborat 

Gen. Demler ( Stap] | t 
like it one bit ut h uperiors felt 
that Col. Stapp tremendous expec! 
cence nar know h \ Mab hin t 
valuable to rish n nore high-speed 
rides 

Col. St t th } ec’ 


' 
+ 


ord for human ) 
sled at Holloman Air Devclopment Cen 
tcr. N NI He rca hed l peed of f 


mpl in 2,800 ft. and in five second 
time. The sled decelerated with a f 
f 35 Gs and a wind pi ur fm 
than two ton 

rhe Air Force said Col. Stapp peed 


was equivalent to 1.7 
of sound at 35,000 ft 
Gen. . Demler ud Col Stapp h 
really crowded the limit of human tole 
ance and has established several sig 
nificant points on the curve of human 
tolerance. We don’t believe he or anvy- 
one should stretch his luck any far- 


ther.” 
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At Summer IAS Meeting: 





Aerodynamic Heating Problems Reviewed 


Los Angeles—Methods of dealing with 
acrodvnamic heating and the advances 
in the state of VTOL/STOL aircraft art 
were th subjects at last weck’s 
summer meeting of the Institute of the 
Acronautical Sciences 

Departing from conventional 
[AS introduced a 
topic to its 
wiation 


major 


pro 
new 
influ 


graming, ilso 


iwenda sociologic il 
ences of 

Approximatel\ 
tended the four-da\ 


¢ losed 


engineers at 


1.000 
meeting which in 


Sscessions on supersonic 


cluded 
propulsion and B-52 development 


AERODYNAMIC HEATING 


Before the engineer can be confident 
in his design, said E. R. Van Driest of 
North American Aviation’s Missile D« 
velopment Division, the following areas 
of research in aerodvnamic heating must 
be further explored 

e Surface roughness and free-stream tut 
bulence on the control of laminar to 
turbulent transition bv cooling of super 
sonic flow for flat plates with evlindrical 
leading edges and for cones with spheri 
( il noses 

e These same effects for hypersonic flow 
with realistic temperature behind th« 
bow wave 

e Turbulent heat transfer on flat plates 
e Roughness effects on turbulent heat 


flow 


lavers near th 


transfer at ordinary 
e Stability of boundary 
Stagnation point 

e Viscous flow solution at leading edges 


supe rsomnic 


of plates and points of cones 
e Heat transfer in separation areas such 
is before ] | 


control surfaces and in wakes 
Experiments shov 


ling the 
ition from 
This delay 


} 


that 
delavs trans 
A WwW 


boundarv lave 
laminar to turbulent 
not onlv decreases the icrod' 
heating rates considerably, according to 
Van Driest, but 
of winged high-speed vehicles. 


namic 


ilso increases the per- 


formance 
Mach 3 Airliner 

if the effect of transi- 
Van Driest cited 


ommercial airliner de 


3.000 mi. at 


As an example 
tion on performance, 
a futuristi 
signed to fly 
about Mach 3. It could ver 
lift di iy CoC ficient 
50% pressure ind 50 
friction drag 

If the 
ized by 


I speed of 
well have 
sed of 
turbulent 


a 7cre ompt 


drag 


laver could be stabil 
cooling so that 
laminar flow prevailed over the airp 
skin friction drag might be re 
which 


boundary 
considerabk 
lan 
surface 
duced by as much as 50° 
would reduce drag coefficient by 25 
If other factors remain constant, th« 
range would vary proportionally to the 


square root of the ratio of the drag 
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that 


Case the 


flow to 
this 
ibout 15%, or 


with turbulent 
flow In 


INnCTCASC 


cthoient 
with laminar 
range would 


ibout 450 mi 


Anti-Heat Methods 
Methods for 


surfaces 


cooling 


protecting T 


] 


ind cooling internal compart 


ments seem feasible for both steadv and 
transient flight conditions, according to 
D. J. Masson and Carl Gazlev, Jr., 
Rand Corp., cists 

lor the lower f flight equili 
brium temperatures or transient 
icat loads, use of a th 
skin 
mcans if 
heating 
internal 


acrodvnam) 


Tange 


kened metallic 
most efficient 
uunterimng urta icrod\ 
In this range, thev said, 


cquipm nt by uit 


ippears to be th 


nami 
coo] ng ot 
dissipation of | to atm 


most t& sib] 


mate 
yheric air seems 
For higher flight equilibrium tem 
peratures and higher heat loads, surfa 
10On 18 best a compli hed by in 

of the tructure plus in 
or bi 1 ft 


flow 


outer 
nspiration 


through 


them 


till i 


+ 


tems 
clopmen 
efx cn 
The ga 
luce 
heating. The d 
it supersonic and hvper 
still a matter of myecture 
cal and experimental work at low speeds 
indicates that it mav b ppreciabk 


urfa th 


speed 


but theoret 


Surface Coatings 


Surface 
chemically 
complicated than transpii 


oating wh 


dissociates w 


Coating 


include gypsur magnesium 


material 
nitride, and graphite oatings 
thev said, eliminate th mplication of 
a porous skin, the wei penalty of 
plumbing, and the necessity of control 
is associated with transpiration 


Of the expendable coolants, water 





IAS Meeting Coverage 


Coverage of the summer meeting of 
the Institute of Aeronautical Science at 
Los Angeles last week was provided by 
Week writers from 
that 


Sweeney 


a team of Aviation 
the Los Angeles bureau 
Irving Stone, Richard 
Bernie Lang. 


included 
and 











the best heat transfer fluid because its 
latent heat of vaporization and ability 
b sensible heat are the highest 
of these fluids. However, its advantage 
other fluids (methvl and ethvl alco 
hols, petroleum fuels and acetone) ma 
be lost when the 
operation evaluated 
In short flights, less 
might be required if a fluid already on 
fucl, is used and the 
quipment is near the fuel system. For 
ng flight 
flight, such 


tis and glic C 


to absor 
OVCTI 
entire cooling system 
time ipparatus 
such as 


oard, 


unpowered 


with ballis 


times and for 
is that 
missiles, systems utilizing 


Masson and 


issociated 
water would be superior, 


Gazle said 


Simulation Problems 
Simulation of heating and of loads 
experienced by a hypersonic, vehicle is 
problem for the structural test 
declared Lewis H. Abraham, 
missile strength sec chief, Douglas 
Aircraft Cc 
Methods 
vnam heating include use of 
lectric blankets, radi 
heating. resistance he 

hot body 


tunnel testing 


mayor 
cengimnect 


tion 


icToO- 
hot 


frrequenc 


used to. simulate 


avn 


iting 


radiation radiation and 


garding size of 


ource, di rr 
in handle, is only capabl 
heat flux of a vehicle 


specd of Mach S Or 9 it 


flight testing 
high 


range, free 
be a solution, using a 
rocket to which the struc- 
ittached. 
vehicles could be multi-stage de- 
Abraham with the final 
stage even programmed to fire vertic Tih 
ichieving high Mach num- 


pressures 


rmance 
tural unit under test would be 
Test 


said 


downward 
bers at high dynamic 
of testing is expensive, re- 
quires large operational ranges ind large 
quantities of instrumentation, he said 

Structural idvances will 
keep pace with advances in icrodynamic 
ind propulsion, so that progress will not 
be slowed by the thermal barrier, ac- 
ording to Norris F. Dow, structures 
engineer. General Electric Co.’s Special 
Defense Projects Dept 

For moderate hypersonic speeds ind 
flight durations, conventional structural 
materials mav be utilized as heat sinks, 
he pointed out, and the selection of the 
proper material to use still depends 
primarily upon structural characteristics 
rather than thermal conductivitv. 

lo absorb a 3,000-btu. heat pulse 
for 30-sec. duration the approximate 
weight of 2024-T3 aluminum allov 
would be 11.2 Ib. per sq. ft., 17-7 PH 


his tvpe 


ind material 
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stain| tecl would be 10 Ib r x quircment tvpe wo ld iceve signih 
ft., and RC-130A titanium alloy would int increases in maximum lift coeff 
be 7.2 lb. per sq. ft cients and forward speeds 

On this basis, the use of titanium @ Propeller design. High static thrust 

illov as a heat sink would permit morc cfhcienev along with high speed effi 
ge to remain for structural pur ciency 1s required 

Kenneth Coward, preliminary design 

cnginecr, Rvan Acronautical Co., said 

VTOL/STOL his company’s deflected slipstream type 

1 he Army's VITOL/STOI vehick of VTOL falls into the conventional 
defined by Lt. Col. M. J. Strok as _ propeller categot 


ipable of operating from unpr 


terram with VPOL/STOL chat Ryan Philosophy 


1 ] 
POUT 


SC 


without sacrificing normal lests on propeller static thrust, in 
specd idvantages W hil luding investigation of the relationship 
of VIEOL, it should perform between propeller thrust and angle off 
nm STOL in a 100 overloaded — twist at certain power settings, indi 
POL situation. Several areas worth cates that propeller twist can be varice 
intensive research and development over wide limits. ‘This permits transla 
rt in addition to normal aero tion of maximum engine power int 
unic and propulsion investigations, static thrust at low twist angles with 
d by Colonel Strok, are ut scrious effect at high speeds 
@ Reliability. Powerplant failure should Rvan also has introduced 
not endanger the entire aircraft's safety of merit” (ratio of ideal | 
onent design should be such that the actual power output to ger 
itcrial or functional failure will per given static thrust) to facilitate com 
mit the aircraft to make a safe landing puting static thrust, knowing propeller 
© Ease of operation. No extensive or ex diameter, power input and air density 
pensive traming programs or radical Rvan mounted a full-scale test sec 
in piloting techniques should — tion on hydraulic mounts to measur 
needed to take full advantage of the ll six components: lift, drag, pitch 
ircraft’s capabilities. Human engineet roll and vaw moments and side force 
ng techniques must insure 4 minimum (he tests indicated at what angle te 
number of control loops the pilot must — the ground the plane must be flown to 
close for various flight conditions whieve a slipstream 90 deg. to the 
e Kase of maintenance. A design goal ground and_ thereb ct vertical 
must be 1,000 operational hours be flight. The points plotted on a graph 
tween major: overhauls. Dirt, dust, were actually slipstream angle, with the 
temperature extremes ind = corrosion complement representing the airplane 
ire to be considered normal. Load actual angk 
rving and running parts and assem Under problems of hovering fligh 
blies should be sealed if possibl incl with deflected slipstream VIO! 
have controlled itmosphceres Use of ift. Coward listed 
caled design and/or unitized and in e Powerplant failure. When STO 
tegral package concepts to simplify conditions prevailed, powerplant fa 
replacements would be highly regarded ure ussumed the same importance 


© Boundary laver control. A low cnerg\ has with conventional fixed wing 





Economist Forecasts Stable Industry 


Stability in growth with earning power becoming more predictable is the outlook 
for the aircraft industry, George Steiner, senior economist for Lockheed Aircraft 
Corp., told IAS members. Other predictions from his paper, “An Economist Looks 
at Aviation:” 
¢ Disarmament is so unlikely that it can be climinated as a factor in the aircraft 
industry outlook. 

e Shift by international Communism from military strength to economic pressures 
will not permit the U. S. to lower defense spending. Of this continued high spend 
ing, the aircraft industry will get a major share. 

¢ Stability which will result from this Red competition and from increased gross 
national product through 1970 will enable aircreft companies to keep skilled work 
forces intact and plan better for capital expenditures. 

¢ The military will be more cost conscious since money it uses could be used for 
public works programs or returned to taxpayer as tax reduction. Fewer units will be 
produced for military, but units will be more efficient, more sophisticated and will 
have a much higher unit cost based on today’s dollar. 

¢ Industry competition for defense dollars will increase, with military spending going 
to keep force-in-being modern, to replace obsolete equipment and to keep tech- 


nological advances flowing into U. S. arsenal. 
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I irea between 

il ind forward = specc 
capable of supporting flight might b« 
ifely overcome by interconnecting pt 


1! 
pcnicrs 1 CAaSC ) ne Cngzirnic failure 


Cow ird Salc 
e Control in hovering. Solutions px 


nclude locating control surfaces in the 


lipstream, us f exhaust gases from 
turbop1 yp cngines scparatc mall gas 


] ted 


turbines located at the a raft cxtrem 


etics or small rocket motor 
The transition svstem must not be 
complicated that the pilot must 1 
ricnt his control ro Anv me 
chanical svstem t chic transition 
must be extremels 

Another control factor is tai 

dequ tc ll 17¢ T \ Ol 

lift factor in normal flight and 
Cit ot tail { I it the Ot 
cation which 1 be standard 
LO! urcraft 
tt Rethorst nia Inst 


} 


of Technology outlined a theor 


le 


or analvsis of a wing extending through 


propelles lipstre im. The new theor 

based on lifting surface considera 
ons ind employs method of analvsi 
valid it il] ict velocits ratios 

Magnitude and distribution of lift 
for anv arbitrary combination of wing 
slipstream geometry and at all ratios of 
slipstream velocity to forward flight 
vek cits re predictes Ihe results iT 
n parametric form 

In developing this theorv, Rethorst 
ud, the method of analvsis replaced 
the wing with a series of finite hors« 
hoe vortices, and the case for each 
vortex inside and outside the circular 
ct stream was solved separatcl Ihe 
vortices were represented in width para 
metrically so that combinations could 

superimposed to represent anv arbt- 
irv yet-wing ymbination 

Results of the analvsis are values of 
ownwash at all points in space due to 
the ject boundan Inserting the down 
wash values into a suitable theory ob 
tains final results expressed as magni 
tude and distribution of lift 


SAC JET TRANSITION 

lransition pains” began with 
fist delivery when the Strateg: 
Command switch from propellers t 
turbines got under wav in 1951, Col 
Richard Evans of SAC he idquarter 
told the LAS meeting 

As Col. Evans related, the base fire 
chief at McDill Field, Tampa, Fa 
saw smoke trailing from the six jct en 
eines of the first dc lin ¢ red B +7 mediu n 
bomber as the pilot, Col. Michael M¢ 
Cov, was walking out to flv the aircraft 
Ihe exhausts of the brand new engines 
as a result, were baptized with foamuit 

Col. Evans described the many 
changes to which SAC crews had to 
idjust 
e Three men did the work formerh 
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done by 11, and the nature of the work 
was more involved. 

eFuel consumption made complete 
mission planning a must, so that once 
jet engines were started, there was no 
delay in reaching cruising altitude. 

e Temperature effects on jet takeoffs 
were critical, accelerations progressed 
swiftly and the time of decision on 
go or no-go for pilots became almost 
nothing. The decision had to be right 
e Cruise control of jets was imperative 
and all factors weighed heavilv outsid¢ 
air temperature, airplane gross weight, 
rate of gross weight change, cruising 
iltitude and Mach number. 

e Pilot techniques had to be adjusted 
to aeroelastic wings which flap at high 
Mach numbers and in turbulence. 

Col. Evans related another experi 
ence of Col. McCov, commander of 
the 306th Bomb Wing. Col. McCoy 
was riding in a B-4+7 nose compartment 
with two student pilots. The plane en 
tered a thunderstorm, and the B-47 
wings were flapping the full 17 ft. at 
each tip. The colonel growled into the 
intercom, “One of vou climb 
outta there, I’m coming up.” Where 
upon all three pilots met in_ the 
passageway. 

e Operations near jet stream made fre 
quent precise navigational position 
checks mandatory. Operating the B-47 
included considerations of optimum 
altitude combined with pressure pat 
tern and jet stream flight, making com 
promises and evaluations 
the pilot at frequent intervals. 

e Flight rules and traffic control pro 
cedures had to be revamped to accomo 
date jets 

e Limitations of Mach and 
altitudes introduced several new terms 
to pilot language, “coffin corner,” 
where low speed stall and high speed 
stall or buffet are the 
(his condition applies for 
altitudé-temperature, and 
constanth 
ind gross weight. A 


guvs 


necessarv by 


number 


same, was onc 

1 specifi 
is a_ result, 
pilots must be cognizant of 
their environment 
second term was aileron reversal, which 
covered the effects of aeroclasticitv in 
control 

Applic ition of 
B-47s traveling at 
bers resulted in 
on the ship which combined with the 
elasticity of the structure to turn the 
wing into a super effect, 


a primary control sut 


control in 
Mach num- 


pressures 


lileron 
high 
icrodyvnamic 


iileron. In 
instead of being 
face, the aileron acted as a 
for the ind the 
own control surface 
Right aileron produced a roll to the 
left, as one pilot found out in a demon 
stration before a large civilian audience 
He needed right aileron correction to 
take him past the reviewing stand at 
high speeds. He applied it, and when 
nothing happened he applied more and 
more. Suddenly the airplane rolled lett 


servo tab 


wing wing became its 
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and he streaked past the rear of the 
reviewing stand. 

Rates of descent were critical, lead 
ing to a need for the best in terminal 
weather when deciding when letdowns 
should start. Fuel consumption at low 
iltitudes dictated optimum letdown, 
ind greatest assurance of completed 
landing once letdown started. Several 
dequate configurations of penetration 
lave been developed, built arownd vor 
facilities 

Together with GCA (radar)-moni 
tored ILS approaches, one-minute in 
terval landings have effected in 
B-47 tactical units 

Control of the airplane on final ap 
proach, and estimates of landing com 
pletion and roll are critical with jets 
Engine power requires time to build 


been 


up for go-around, and the plane takes 
time to accelerate. Bad landing re 
coveries with engines are difficult, if 
not impossible, due to time 
tween power application and effective- 


lag be- 


ness. 

Better engines, like the J-57 in the 
B-52, combined with thrust reversers 
will end the more hazardous aspects 
of close-to-the-ground operations, Col 
Evans said, leaving the airlines to com 
bat the one big problem in their transi 
tion to jets 

Noise has left its mark on SAC’s 
neighbors. It is blamed for nervous dis 
orders, social disgrace and an increasing 
birthrate. 

SAC feels that if the airlines alleviate 
this problem, they'll have jets licked 
in a breeze. 


Boom Is Forecast in Air Travel 


that 
carrier 


Air travel trends indicate two 
thirds of the nation’s common 
travel will be bv air in the 1970-75 
cra, Llovd B. Aschenbeck, supervisor 
market research, Douglas Aircraft Co 
Inc., told IAS members last week 

Aschenbeck also forecast that the 
demand for scheduled domestic seat 
miles will exceed supply in 1965 by 
14.5 to 24.5 billion seat-miles. 

Ihe basis for these projections in 
volve an exploration of all factors that 
influence common carriage of peopl 


Aschenbeck said, including the uss 


of proper aircraft over the routes of 
an airline, the range of fares, extent 
of the competition and economics of 
a country. The Douglas economist’s 
emphasized the basic economy of the 
region served by a carrict 

Present trends indicate, he said, that 
air travel is on the increase and may 
make it possible for common carrier 
travel, as an industry, to regain its 
competitive position for the consumer 
dollar. 

Since 
economy of the 


tied to the 
Aschenbeck 


mav be 
nation, 


travel 





Three Records for the Hound 


Russian Mi-4 “Green Grasshopper” helicopter designed by Mikhail Mil have had three 
new world records claimed for them. If homologated by the FAI, these will bring to five 
the number of official world records for helicopters held by the Russians. First mark set 
was an altitude of 19,472 ft. with two tons (metric tons, at 2,200 Ib. each) payload. On 
the following day, an altitude of 19,842 ft. was reached with one metric ton of payload. 
Three days later, the Hound covered a triangular course of 310.7 mi. at an average speed 


of 116.3 mph., also claimed as a record. 
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ad “ 


To be prepared for war is one of the most 
effectual means of preservin g peace”’ 


George Washington 


, _ 
ts facilities are presently in 
oduction on air frames, missile and jet engine 


ordnance, electronics and ordnance materiel. 
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used a national income forecast devel 
oped by the Congressional Joint Com- 
mittee on the economic report, which 
applies the travel factor (amount of 
travel purchased per $100 of national 
income) to establish the basic trend 
for traffic development Aftcr estab 
lishing travel trends for surfacc 
air, he projected the relative values 
of cach mode of transportation 


and 


Air Percentage 


On this basis, he predicts air will 
account for nearly 50% of total com 
mon carricr travel in 1960 and 55% 
bv 1965 

“Looking ahead to the 1970-75 cra,” 
he said, “It is possible to foresee that 
two-thirds of all common carricr travel 
in the U.S. will be by air. The philos 
ophy of more-for-vour-money is_ th« 
basic appeal which combined with 
proper distribution means success in 
the marketing field.” 

l'o forecast demand for passenger 
miles in terms of supply, he arrived at a 
scat-mile forecast by applying a passen 
ger load factor to the passenger-mile 
forccast 

Phe upper limit is based on an aver 
age load factor of 55%, which should 
assure profitable operation and achieve 
the requirements of adequate scheduling 
and ability to handle peak loads, accord 
Aschenbeck. Today's reciprocat 
ing aircraft have an average breakeven 
load factor, for total costs, of slightly 
greater than 50%. However, by 1965 
nearly two-thirds of all seat-miles will 
be produced by turbine powered aircraft 
which have average breakeven load fac 
tors less than 50% 

In developing the seat-mile produc 
tivity of equipment operating in 1960 
ind 1965, Aschenbeck used the follow 
lng assumptions 
© Equipment now on order will be d« 
livered and operated by vear end 1960 
e Jet transports on optional order will 
be delivered and operated prior to 1965 
e Present reciprocating engine aircraft 
will be gradually retired from the major 
trunk lines and will find a market in 
other tvpes of ScTVIcc¢ 
¢ DC-6 type aircraft will all be operat 
ing as coaches bv 1950 

l'aking these into consideration and 
using the forecast band, Aschenbeck 
said the U.S. demand for scheduled 
domestic seat-miles will exceed supply 
in 1965 bv 14.5 to 24.5 billion 
miles 

The method also establishes a con 
trol curve within which the forecast of 
regional traffic must operate, he cx 
plained 

Large shifts in population in the 
U.S. as well as the increase in popula 
tion and the new industries have a “tre 
mendous effect” on the changing eco 
nomics of a given marketing area. Civil 
Acronautics Administration has grouped 


ing to 


scat 
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urlines into 
institutional, 


the cities served by the 
four marketing, 
balanced and industrial 


C lass¢ > 


Buying Index 

“By use of economic indi 
cators, a symptomatic index of the 
buving potential of a city can be as 
signed,”’ Aschenbeck said, taking into 
consideration such elements as popula- 
tion, retail sales and disposable income 

He made it clear that air travel is 
sensitive to disposable income and 
therefore a symptomatic should 
contain disposable income to reflect 
the ability of a regional cconomy to 
gencrate air travel 

It mav appear, he said, that 
of equal buying power abilitv should 
generate equal amounts of air travel 
This is not alwavs true. For instance, 
he explained, a city which is classified 
according to the CAA type as industrial 
will not, as a rule, generate as many 
passenger-miles as a citv classified as 
marketing or institutional, even though 
the industrial citv has equal buving 
power for consumer goods as measured 
bv the buving power index. 

He outlined airline considerations 
for equipment needs, taking into ac 
count route structure, scheduling, com 
petition, tvpes of service and _ fares 
and airplane performance and eco- 
nomics 

All these factors, Aschenbeck 
add up to giving an airline a guide 
as to the number and type of aircraft 
needed in its expanding business 


several 


index 


citics 


said, 


News Digest 





Chance Vought is developing an air- 
to-ground version of the Navy's Regulus 
sea-to-sea missile which it hopes to sell 


to the USAI 


McDonnell Aircraft Corp. has $52,- 
630,000 in new from USAF 
and Navy. Included are prime contract 
new ind major subcon 
tract for another. ‘Total 
contracts are $25 million, to 
missile backlog to $36 million 
backlog is $668 million 


business 
for one missile 
missile 

bring 
Overall 


new 


Longest Firebee flight of 105 mi. 
remote control ground station 
has been made after air launch from 
JD-1 at the Naval Air Missile Test 
Center, Point Mugu, Calif. Rvan jet 
target then turned around 
and retraced over-water route for total 
run of 210 mi. Automatic parachute 
lowered Firebee into ocean just offshore 
ind pickup was made by Nav 


from 


drone was 


North 
( Yhio, 


First F-100D produced at 
American Aviation, Columbus, 
plant test flown. 


F.A.1. Confirmed world speed record 
of 1,] Peter ‘T'wiss in 


Fairey 


2 mph. set by 
Yelta 2. 


, 


CAA Certification of RCA AVQ-10 
C-band weather radar svstem is the first 
irborne radar equip 
ment American, Continental, Pan 
American, Trans World, United, Au 
India, BOAC, Cia. Mexicana de Avia 
cion, Iberia, Sabena, Swissair and Union 
Transport have pur 


for commercial 


Aeromaritime de 
chased the equipment 


Net sales and other income of Ryan 
Aeronautical Co., for first half of Fiscal 
1956 total $21,909,142, according to 
an unaudited statement. Increase overt 
same period last vear is 12 Net profit 
after provision for federal income tax 
was $683,492, equal to $1.80 a com 
596 and 


mon share, down from $796 


$2.09 last vear 

Flight test facility for Radioplanc 
Co., projects has been established .at 
Holloman Air Force Base by Northrop 
Aircraft, Inc 


Aviation agreement signed by Dr 
Heinrich von Brentano, West German 
forcign minister, and Thomas Kiernan 
Irish minister at Bonn, will permit Aer 
Lingus to fly between Dublin and West 
Germany and operate on a route from 
southern Ireland to Italy via southern 
Germany and Switzerland. In return 
Lufthansa will fly to Dublin and can 
use Shannon Airport as a transatlanti 
stop. 


Me 200 built in Spain was inspected 
at Duesseldorf Airport by West Ger 
man aviation experts [Trainer is 
powered by two Marbore II jet engines 
mounted in nose 


General Electric sct up a new Dc 
fense Electronics Division, one of thre 
new groups formed out of the previous 
Electronics Division. George L. Haller 
has been manager of defens¢ 
electronics. The other new divi 
industrial electronics and 
electronic components. The latter will 
include GE’s tube, semi-conductor and 
specialty component departments 


named 
two 


sions = a4 


B-47 modification 
handled by B-47 
Oklahom 


Coordination of 
ind overhaul will be 
modification-IRAN group 
Citv Air Matcricl area 


urcraft control 
subcontracted bi 
to Svstems Labora 
Angeles. Dr. John I 


whose formation wa 


missile and 
being 


Major 
problems are 
Republic Aviation 
tories Corp., Los 
Barnes heads firm 
announced onlv last week 


Fourth airline to order the Irv 
Corp. F-1 Safari is Samoan Airlines 
Ltd. Contract calls for two 51-passeng¢ 
models to be delivered in mid-1958. 
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Charter Ticket Sales Boom on Atlantic 


Carriers expect 90,000 passengers will cross to 
Europe this summer in chartered aircraft. 


By Glenn Garrison 


New York—An estimated 90,000 pas 
sengers will cross the North Atlantic in 
chartered aircraft this summer. Sched- 
uled airlines, together with contract car- 
ricrs, haul about 23% as many 
people in charters—civilian groups and 
military dependents—as the scheduled 
lines will carry on their regular flights. 

lying Tiger Line alone, pushing its 
commercial charter business under a 
liberalized Civil Aeronautics Board 
policy, expects to handle 24,000 pas 
sengers June through September. FT 
thus will handle more transatlantic 
charter passengers than all the 
uled airlines. Military contract will sup 
ply about 8,000 of the Flving Tigers 
total 

Taking full advantage of the May, 
1955, CAB decision, Flving Tiger has 
set up an international charter division 
in New York under the direction of 
Brian Havhoe, former head of British 
Overseas Airways Corporation charter 
operations in New York. Operational 
facilities have been expanded to handle 
the expected business and additional 
cquipment has been carmarked for the 
North Atlantic run. 


will 


sched 


Super Connie Order 


This summer, Flying Tiger is oper 
iting seven DC-4s over the North 
Atlantic in its commercial charter work 
Militarv contract flights are handled by 
1 DC-6 which makes about 12 round 
trips a month throughout the yea 
len Super Constellations now on orde1 
will be FTL beginning 
next January, and five or six of these 
iircraft will be used for transatlantic 
charters. 

Ihe overseas maintenanc« 
facilities have been shifted from 
Newark Airport to temporary quarters 
it Idlewild, thus eliminating a ferrying 
problem. Flying Tiger soon will move 
into part of National Airline’s hangar 
at Idlewild, and expects to find ticket 
counter space in the airport’s jam- 
packed passenger terminal by August 
handled at a New 


delivered to 


airline’s 


licketing now is 
York hotel 
Abroad, FTL’s maintenance base at 
Frankfurt, Germany has been expanded 
to handle the increased traffic. 
Groups that have signed with Flying 
Tiger this year are as diverse as the 
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Harvard Glee Club, the National 
Lutheran Council, the Clan MacKenzie 
and the Italian Alliance of Connecticut. 
(CAB requires that the travelers be 
members of a bonafide organization in 
whose name the charter is booked.) A 
broad potential market for group char- 
ters is seen by Havhoe 

A particularly fertile source of char 
ter business, Havhoe said, are the rec 
reational associations of large industries 
Continuing charter business on a good 
size scale also comes to I lving ‘Viger, as 
well as to other carriers, from the Inter 
governmental Committee for Europe in 
Migration. FTL claims to lead in trans 
port to the United States of thes« 
European refugees, has 25 ICEM 
flights scheduled for July alone. 


Charter Volume 

For the contract and 
carriers alike, the ICEM 
are a big help in filling charter aircraft 
on return flights to the U.S 

Of the other contract carriers, Slick 
Airwavs so far has gone in most heavily 


scheduled 
movements 


for commercial charter business. Slick, 
too, has a new charter division and is 
using two DC-4s in commercial charter 
service this summer. The airlinc 
handles refugee charters, as well as a 
volume of military contracts that ap 
proaches FTL’s 

Chis summer, Slick expects its trans 
atlantic charter passengers will number 
about 11,000, of which 5,000 will be 
commercial. But the airline plans no 
real drive for commercial charters until 
next summer when, equipment permit 
ting, it will step up its efforts in what 
it believes is a sizeable market 

Seaboard and Western's passenger 
charters this summer will almost all 
derive from the militarv. No 1956 esti 
mate is available from Seaboard & West 
cm, but last summer the carrier handled 
28,000 military contract passengers 

Another 6,000 charter 
80% of them military dependents, will 
be handled by Trans-Caribbean Airways, 
that carrier estimates 

Che charter situation with the sched 
uled transatlantic carricrs is somewhat 
scrambled. Most of them would like 
plenty of charters in the off season, 
when there are empty 
But people want airplanes in the on 


also 


passengers, 


seats around 


Hiller Vertical Riser 


One of several vertical rising projects being developed for Army under auspices of Office 


of Naval Research is the Hiller 1048. Model is turbine powered. 


Tail section will have 


either auxiliary gas turbine or will utilize bleed-air from engines shown to provide pitch 
and yaw control. Wing pivots up and back for landing and takeoff, and is placed in a 


conventional position for horizontal flight. 
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season, when travel is the heaviest. 

Nevertheless, almost half of the 
40,000 transatlantic charter passengers 
carried by International Air Transport 
Association airlines in 1955 were ac 
commodated somehow during four 
busy months, June through September 

Pan American World Airways and 
KLM Royal Dutch Airlines carry most 
of the IATA charter business. Last 
vear, Pan American handled about 
19,000 of the passengers; KLM flew 
about 11,000. (Figures supplied by the 
airlines.) Half of the Pan American 
charters and about 10% of KLM’s 
were military contracts. 

I'rans World Airlines handled about 
4,500 charter passengers in 1955, about 
half of them military. 


Summer Traffic 


Most of the IATA carriers handle 
little or no charter work during the 
summer months. KLM, on the other 
hand, carries most of its charter traffic 
during the summer, and summer's a 
heavy charter scason for PanAm, too 

KLM assigns a DC-4 to charter serv- 
ice on a vear-round basis, adds a DC-6 
from freight 6peration in the summer 
and uses other equipment when avail- 
able 

Pan American, with enough crews 
and equipment to schedule extra flying 
during the season, divides the surplus 
between extra sections and charters as 
occasion demands. Extra sections where 
possible are chartered for return tip 

A method used at least occasionally 
_in the charter business to find an air- 
plane is to cancel a_lightly-booked 
scheduled flight. This is a handy way 
of bringing up the load factor of a flight 
going in the wrong economic direction 
during the seasonal imbalance. And, 
as it takes place months ahead of flight 
time, perhaps the scheduled passengers 
do not mind. 

The large-scale entry of Flying ‘Tiger 
and other contract carriers into the 
transatlantic commercial charter market 
doesn’t worry the scheduled carriers, 
who foresee plenty of this type of busi- 
ness for all, at least in summer. In the 
off season, when charter customers are 
scarcer, some competition is expected. 

Although restricted to special groups 
by CAB in the case of the contract 
carriers and by IATA in the case of the 
scheduled carriers, the great demand 
for charter flights may well be another 
indication of the vast numbers of peo- 
ple who want to fly the Atlantic if the 
price is right. 

How would a much-lower IATA 
tourist fare affect the charter market? 
PanAm believes it would slow the de- 
mand. KLM feels it would eliminate it. 

But Hayhoe feels that Flying Tiger 
will be able to keep planeload fares far 
enough below tourist fares to continue 
to attract a sizeable market. 
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Convair Will Build Golden Arrow 


A $200 million plan to build a 
medium-range, turbojet transport for 
I'rans World Airlines and Delta Air 
Lines was announced simultaneously 
last week by two airlines, Convair Divi- 
sion of General Dynamics Corp. and 
the General Electric Co. 

The new transport, to be called the 
Golden Arrow, will be built as a com- 
bined project of Convair, General Elec- 
tric, Delta and the Hughes Tool Co., 
which controls TWA The _ total 
amount of the airlines’ order for 40 
Golden Arrows, including spares, is 
“well in excess of $200 million.” 

Official announcement of the four- 
way deal to put the transport into pro- 
duction substantiates an  AvIATION 
Week report of TWA’s order for 30 
and Delta’s order for 10 Skvlarks from 
Convair (AW, June 15, p. 40). The 
Golden Arrow is the latest version of 
the Convair Skvlark 600 proposal 

Plans to use gold-colored metal for 


the exterior of the Golden Arrow will 
make the new transport stand out from 
conventionally-colored transports. ‘The 
airplane will be the first, according to 
its backers, to include exterior metal 
of gold “rather than the conventional 
silver color associated with airplanes 
through the years.” 

Delivery of the Golden Arrow to 
both TWA and Delta is scheduled to 
begin in late 1959. It will have a top 


cruising speed of 609 mph. and will be 
| | 


powered by four General Electric 
CJ-805 (J79) turbojet engines 

The Golden Arrow is designed to op 
erate efficiently and cconomically at 
ranges from 200 to 3,000 miles, and it 
will operate in and out of 5,000 ft. 
runways 

rhe companies said the 5,000 ft. run 
wav is the common maximum at many 
iirports and is too short for “any other 
commercial jet airliners announced up 
to this time.” 


Tower-Handling of Low-Altitude 
IFR Flights Reduces Delay 


Speedier handling of short-distance 
Instrument Flight Rules trafic and 
some, relief for overworked en route 
trafic controllers have resulted from a 
Civil Aeronautics Administration pro- 
gram started several vears back and 
now operative at some towers through- 
out the country. 

No panacea for the controllers’ prob 
lems, area control of low altitude traffic 
by towers instead of by CAA control 
centers has at least served as a finger in 
one section of the traffic control dike. 
It has greatly reduced IFR departure 
delays at many airports and cut sharply 
into the workload of the en route 
centers. 

(he program makes it possible for 
centers to turn over responsibility for 
all IFR traffic at certain altitudes, usu- 
ally under 5,000 ft. to the local ap 
proach control towers involved 

The towers clear departing aircraft 
directly, instead of calling the center, 
waiting their turn, and then receiving 
the clearance to pass on to the flight 

Departures are coordinated with ap- 
proach towers at destination airports, 
and en route control of these flights 
usually of 100 miles or less—remains 
with the towers all the way. 

The program originated several years 
ago in CAA’s region one and has 
gradually expanded through that area 
and adjacent regions. The service also 
is used to a lesser extent at various 
other cities in the country. 

Typical of locations where tower 


control has reduced departure delays 
from 20 minutes or more to less than 
five minutes is the upper New York 
State area including such points as 
Elmira, Binghamton, Ithaca, Rochester, 
Buffalo and Syracuse. In cooperation 
with the Canadian Department of 
rransport, the service also has been 
instituted between Buffalo ind 
Toronto, and between Burlington, Vt 
ind Montreal 

Local service carrier operations and 
the shorter-haul operations of trunk 
lines have been greatly aided by the 
service. Examples 
e Eastern Air Lines departure delays 
have been reduced over such segments 
as_ Baltimore-Washington-Philadelphia 
and Richmond-Charlotte-Raleigh-Dur- 
ham. Some 35-40% of Eastern’s flights 
are in the short-hop category, accord- 
ing to Capt. John Gill, castern region 
chief pilot, who says of low altitude 
control “I don’t know what we'd do 
without it.” 
e American Airlines has found the serv- 
ice especially valuable between such 
points as Nashville-Louisville-Cincin- 
nati-Dayton. Departure delays between 
Cincinnati and Dayton formerly aver- 
aged 10-15 minutes. Today, there are 
“practically no delays,” according to 
David Little, chief of American’s air- 
way aids and clectronics section 
e Mohawk Airlines clearancc 
have been cut by 85 to 90% through 
local control. Carl <A.  Benscoter, 
Mohawk vice __ president-operations, 


delays 
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would like service extended 
even further 

CAA’s Region I estimates the reduc- 
tion in en route control center work 
load at 10 to 20 through use of 
control 
ictual use of the 


to see the 


low altitude 

Lhe first 
area control principle occurred in 1949, 
when CAA authorized Norfolk and 
Richmond, Va. towers to control IFR 
traffic certain altitudes without co 
through the Washington 


tower 


ordination 
center 


Other points, including Wash 


Air France Starts 


The first commercial jet 
since the end of Comet service began 
last week as Air France put a SNCASI 
SE.210 Caravell g 
between Paris and Algiers. ‘The almost 
daily flights, which include a stop at 
Marseilles on the outbound run 
Paris, are designed to build experienc« 


operation 


into cargo service 


from 


toward passenger operation of the twin 
jet aircraft late in 1958 

Crews from the French flight test 
center at Bretigny will operate the Cara 
velle over the route daily except when 
special tests interrupt the cargo ser 
ICC 

\ second pre-production Caravelle 
will be added to the run sometime next 
winter 

lhe experimental operation will pro 
experience with the 
ilso train crews, ground 


vide mechanical 
Caravelle and 
handling and operations personnel in 
day-to-day use of the aircraft. Air France 
has ordered twelve Caravelles and op 
tioned 12 more 

The initial cargo flight made th« 
400-mi. Paris-to-Marseilles leg in an 
hour, covered the remaining 477 mi 
to Algiers in 81 Produc 
tion Caravelles will cruise at about 470 
mph., passengers on 
routes up to 1,700 mi 

The aircraft’s two 11,000-Ib 
Rolls-Rovee Avon turbojets are 
well aft on the fuselage, just 
the tail 

This 
offer 
¢ ibin noise 
stability 

Pavload of the Caravelle is 
Ib. for a 1,500 mi. with 
reserve of 7,000 Ib 

\ later model of the Caravelle mav 
be equipp d with the Rolls-Rovce Con 
with a thrust in excess of 


minutes 
carry up to 90 


thrust 
located 
thead of 


said to 
safetv, low 
one-cnginc-out 


novel configuration is 
idvantages of fire 


level, ind 


l¢ Biba. 


fucl 


range of 


Way engin 
15,000 Ib 

Ihe Rolls-Rovce model will be ca- 
pable of carrving the same pavload an 
additional 1,000 mi 
tote an additional 10,000 to 15,000 
lb. of pavload over the 1,500 mi. or 
shorter range 

George Hereil, SNCASE president, 


or will be able to 


40 


ington and Baltimore, started the pro- 
spot basis. In 1953, the 
overall pro 


cedure on 
first region developed an 
standardized 
taking 


gram which included 
training fol 
over the 

CAA foresees expansion 
ontrol network to permit 
concentrate on long express 
trafh More efhcient control of the 
higher-altitude trafic following 
routes ma\ permit extension of the 
length of flight handled by 

+ 


cach en route express center. 


towcl! personnel 
area control duties 

of the local 
centers to 


distance 
primary 


segments 


Jet Freight 


savs his company could deliver pro- 
duction airplanes next vear if the Avon 
wailabl As it is An 


not 


cngines were 
will 


until 


receive its production 


1958 


| rance 


ircraft earh 


. . ‘ee 
Airliner Caught Fire 

TT] . . | 
While Dumping Fuel 

\ Lockheed Super Constellation of 
Linea \cropostal 
fire when the pilot attempted to dump 
fuel and crashed last week off the New 
Jersey Sixty-four passengers and 
ten crew members were killed 

Phe pilot was attempting to return 
to N. Y. International Airport at Idlk 
wild after difficulty with an 
werspecding propeller” on No. 2 en 
gine which he was unable to feather 

After being picked up bv a Coast 
Guard air rescue Grumman Albatross, 
the LAV pilot started to dump fuel to 
lighten the aircraft about 25 
expected landing at Idlewild. A 
minute later, according to Lt. Cmdr 
I’. J. Hancox, pilot of the Coast Guard 
plane, he saw a “flicker of flam« 1 
the nght wing near the No. 3 engin 
About two minutes later, the 
crashed into th 


bound 


Venezolana iught 


coast 


having 


min, prior 
to his 


urplance, 
completely afire, ocean 


Ihe airliner, 


non-stop for 
Caracas, departed from Idlewild at 
11:16 pm. and was about 250 mi. cast 
of Norfolk when the pilot turned bach 

LAV’s Super Constellation was 
equipped with Wrght R3350-DA-1 
turbo-compound engin It had Hamil 
ton Standard 4+3H60 propell rs on No 
1. 2 and 3 engine ind a 4+3E60 pro 
peller on No. 4, according to I 
Penn, LAV’s chief m 
York 


Iwrenc 


New 


hanic in 


India Bargains with USSR 
For Fleet of Ilyushins 

New Delhi—India is 
1 fleet of Ivushin I-14 airliners to r 
place Indian Airline over-age DC 
\ firm placed with the 
Russian manufacturers if price 1s right. 


negotiating for 


order will be 


I'wo Russian experts have given tech- 
nical details to Shankar Prasad, chair- 
man of the Indian Airlines ¢ orp ind 
officials. Ther Delhi that 
parts tools 


servicing the 


assured New 
and maintenance 


iailable for 


Spare 
would be 
planes in India 
\irlines personnel who have 
flown the prime munister’s Ilvushin 
Meghdoot™” sav the Russian aircraft 
favorably with the DC-3 in 
speed and climb. Furthermore the ai 
craft can take off and land on_ plain 
ground. Another favor of 
the Indo-Russian urcraft’s 
wailabilitv. 


Indian 
Ompa;©es 


pointer in 
deal is the 


Seaboard & Western 
Reports Revenue Gain 
Washington—Seaboard and Western 
Airlines last week reported a 28 in 
in gross revenues for the first 
f 1955 
vcal Net 


months 


over the same period 
income for the first 
imounted to $5,700 as 
ompared with a net loss of $126,800 
in 1954 

Commercial air freight trafh« 
the period totaled 3,726,000 ton-miles 
mmpared with 2,147,000 ton-miles for 


the 1954 quarter! 


luring 


CAA Reports Increase 
In Pilot Registration 


Washington—A substantial 
n the number of new pilots has been 
eported by the Civil Aeronautics Ad- 
ministration 

he number of airline transport li- 
issued in 1955 climbed to S860 
total of 627 in 1954. Private 
from 15,523 in 


mcrease 


CCTISCS 
from a 
pilot license 
1954 to 16,63 
Among non-pilots licensed bi the 
CAA, the number of mechanics 
increased from 3,867 in 1954 to 4,435 
number of 


climbed 


in 1955 
new 


categories, the 

ind flight 
licensed dropped almost 50% 
to flight 
number 


In other 
parachute riggers navigators 
Licenses 
engineers increased, but th 
ir trafic control tower 


decreased. 


of new 
ope rators 


National Safety Council 


Honors 40 Local Lines 


Washington—lorty domestic trunk, 
territorial and local-service airlines have 
received the National Safety Counci 
Award of Honor for operating through 
out 1955 without a 
fatality 
lotal 
ntire scheduled domesti 
1955 came to .76 deaths per 100 million 


passenger OFTr CICW 


fatalitv rate for the 
industry in 


passcnger 


passenger-miles 

During the vear, there were seven 
fatal accidents with a loss of 156 passen- 
members. 


gers and 21 crew 
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“Floating Cabin” 
Proposed for 707 


leterboro, N. 
the possibility of floating the entire pas 


J.—Boeing is studying 


senger compartment of its 707 com 
mercial airliner on approximately 1,000 
shock mounts basically similar to those 
used to protect delicate electronic equip 
ment in jet aircraft and missiles. Boe 
ing engineers probably will build a 
mockup of a portion of the cabin to 
evaluate the idea. 

The plan is to suspend only the floor 
and a section running up the sides ap 
proximately 14 in. The mounts would 
be of the Met-L-Flex type using resilient 
cushions of knitted wire, designed and 
made by Robinson Aviation, Inc., ‘Veter 
boro, N. J. 

Robinson engineers sav that large jet 
aircraft experiences two types of vibra- 
tion that could cause passenger discom 
fort on long flights: a 25-cps. frequency 
caused by the air turbulence and excita- 
tion from the jet engines running as high 


as 500 cps. 











Piedmont Airlines 

| . . 
Orders 12 Friendships 
Airlines last weck placed 
million order for 12 Fairchild 
took an option on another 
12 of the new turboprop transports. 

Ihe Picdmont order for the twin 
cngine aircraft powered by Rolls-Rovec 
Darts is the largest vet announced 

Fairchild Engine and Airplane Corp 
plans to fly its first F'-27 im October, 
1957, and Piedmont is scheduled to re- 
ceive its first airplane two months later 
The initial order of 12 transports will 
be delivered by May, 1958. 

The dozen F-27s purchased by Pied 
mont bring Fairchild’s list of an 
nounced Friendship orders to 23 ait 
craft. Mackey Airlines has placed a 
firm order for two; West Coast Airlines 
has ordered four; Frontier Airlines, 
and Bonanza Air Lines, three 

Fairchild also is understood to have 
orders for 27s awaiting 
announcement. 

Piedmont President ‘TV. H. Davis 
termed the F-27, which the carrier will 
call the Pacemaker, ideal for his air- 
line’s operations. Davis said that a 
major factor in choosing the turboprop 
airplane was the fact that it will operate 
out of all airports on Piedmont's sys 
tem without runway changes. 

Davis said introduction of the I-27 
will give Piedmont the opportunity it 
needs to get off subsidy, since it has a 
breakeven load factor % 


Picdmont 
an 35 


| 27s ind 


two, 


several more F 


of about 57%, 
while the breakeven point of the DC-3 


72 0 


is a practically unattainable 73%. 
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U.S., Foreign Transport Orders 
Total 1,175 in Re-Equipment Rush 


forcign flag airlines 


ind turbine 


American and 
ordered 1,17 
powered transports for delir 


have > piston 
crv in the 
next five vecars 

Ihe Air ‘Transport Assn. reported 
last week that, of June 1, U.S. flag 
airlines had ordered a total of 665 air 
craft, foreign flag carriers, 510 

Ihe largest orders has 
placed for fou piston 
transports, including — the Douglas 
DC-6A, DC-6B, DC-7, DC-7B and 
DC-7C, the Lockheed 1049G and 
104911 Super Constellations and the 
Lockheed 1649. American « 
ordered 281 of these transports, foreign 
carricrs, 144 

Orders for 367 long-range 


been placed, 


number of 


been cng 


irricrs have 


turbine 
powered transports have 
275 of them bv U.S 
by foreign airlines. ‘This group includes 
the Lockheed Electra, Bristol Britannia 
Douglas DC-8 and Bocing 707 

In the turbinc-trans 
port group 
ordered 74 
have ordered 195 


airlines and 92 


medium-range 

American 
urcraft and foreign carricrs 
\ircraft. In this cate 
gorv ATA lists the Vickers Viscount 
Vicker Vanguard, Fokker Friendship, 
de Havilland Comet ITV and SNCASI 
Caravelle 

The airlines 


carriers have 


ordered 114 me 
piston transports such as 
the Convair 440, Frve. F-1] Safari, and 
Handley Page Herald. Of the total, 
U.S. flag airlines ordered 35 and for 
cign flag airlines ordered 79. Following 


is the ATA breakdown of the orders 


h iv¢ 


dium-rangc¢ 


FOUR-ENGINED PISTON 


Airline Type Total 
American Airlines DC-HA 4 
American Airlines DC-6B 5 
American Airlines DC-7 
Braniff DC-7¢ 
California Eastern 1049H 
Continental DC-7B 
Delta C & 5S DC-7 
Eastern DC-7B 
Eastern 149G 
Flying Tiger Line 10490; 
National DC-7 
North Americar DC-6HB 
Northeast DC-4B 
Northwest DC-6B 
Northwest DC -7¢ 
PAA DC-7B 
Seaboard & Wester 1049H 
Slick Airways DC-6A 
rwa 1049G 
rWA 1649 
United DC-+4HA 
United DC-6B 
United DC-7C 
U. 8S. Overseas 1049H 
Western DC-6B 


Total U. S. Flag 


Aerovias Brazil DC-7¢ 
Air France 1049; 
Air France 1649 
Air India 1049G 
Airwork DC-4B 
Alitalia DC-+4B 
Alitalia 


Total Foreign Flag 


Grand Total 


HA 
m6! 


1 


DC -7 
IX’-6B 
104 
14a 
104, 
[1M *.7¢ 
1 *~7¢ 
104% 
IM 
1640 
104" 
1640 
DM" -7¢ 
1049H 
DC -7¢ 
DC-7 
DC-7 
DC-7 
1M ”~7 
DC-7 
14en 
104% 
an 


MEDIUM-RANGE PISTON 


Airline 
Bra 
Delta 
Master 
National Air Lines 
Norther ‘'< solidat« 
Wie Alaska 
Total U. S. Flag 
Aero Ov 
Air Cru 
Austr 
Iberia 
Loyd Aero 
Queenslane 
Real (Brazi 
Saln ‘ 
SAS 
SW Issel 
Total Foreign Flag 
Grand Total 


LONG-RANGE 


Airline 


Braniff 
Continental 
Delta 
Eastern Air 
Rastern Air 
National 
National 
Pan American 
Pan Ar 
Pan Ar 
rwa 
United 
Western 
Total U. S. Flag 
Air France 
BOAC 

CPAI 

El Al 

Japan Air Lines 
KLM 

KLM 


Lufthansa 


Lines 


Lines 


erican 


erican 


Swissair 

SAS 

Sabena 

rrans Canada 
Total Foreign Flag 
Grand Total 


Type Total 


Herald 
Herald 
(or air 
Herald 
Herald 
Convair 
Cor air 


( 
Convair 


TURBINE 
Type 
Electra 
Boeing 707 
707-320 
Flectra 
Boeing 707 
DC-8 
electra 
DC 
blectra 
DC-8 
Boeing 707 
707-320 
DC-8 
Boeing 
DC-8& 
Electra 


707-820 
Britannia 
Britannia 
Britannia 
DC-8 
Kelectra 
DC-& 
Boeing 707 
DC-8 
DCS 
707-820 


DC-8 


MEDIUM-RANGE TURBINE 


Airline 


Bonanza 
Capital 


Type Total 
Fokker 3 


Viscount , 53 
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CRUISING SPEEDS TO 425 MPH. The Vickers Vanguard, which \ 


will be available for service in 1960, will be the fastest passenger SE 
airplane in Vickers-Armstrongs history. eS 
/ ; 
f 
A j 


MORE ROOM FOR FREIGHT. Because of its ‘double deck’”’ fuselage, 
the Vanguard can provide 1400 cubic feet of cargo capacity — 
f 


the largest under-floor freight space of any airliner. \ 4 
turbo-prop VICKER 


DESIGNED FOR RANGES TO 2,500 MILES. The turbo-prop Vickers 


Vanguard will be the ideal airplane for high density routes | \ 1} 7, \ 5 y oa 
in medium and long ranges. True to the great performance DA Ny [ 
traditions of the Vickers Viscount, the Vanguard has been r- I} \ I - if 


designed for outstanding economy of operation. WPOWERED BY FOUR ROLLS-ROVCE-TYNEAEMGIMES 
GREATER PASSENGER CAPACITY. The Vickers Vanguard can 
carry 93 passengers. 





U.S Repre entative: Chr stopher Clarkson 


10 Rockefeller Plaza, N.Y. 20, N.Y. 





VICKERS-ARMSTRONGS (AIRCRAFT) LTD... WEYBRIDGE. ENGLAND * MEMBER COMPANY OF THE VICKERS GROUP 


a ne enn — LEE 











mtinent 
lrontier 
West Coast 


Total U. S. Flag 


Aer Ling okker 
Air Frances 
BREA 
BEA 
BOAC ount 
BOAC net LY 
scount 
ount 


avelle 
guard 


ount 


ount 
count 
scount 
int 
count 
ount 
ount 
ount 


ans-Canada 
ippine Airl 

B 1 Airways 

Total Foreign Flag 

Grand Total 


American to Switch 
. ry. . 

Detroit Terminal 

Detroit—American 
its Detroit terminal from Willow 
to the Wavne Major 
1955 The airline 
Giffels and Vallct, Detroit architects, 
to design and construct a $2.5 million 
hangar and air cargo building at Wavne 
Major and the airport itself has engaged 
the same firm to draw plans for a first 
stage air terminal building 

American expects a drop in revenue, 


Airlines will move 
Run 
Airport late in 
has commissioned 


perhaps is high as 10 or 20%, because 
of the transfer. Wayne Major, situated 
13 miles Detroit than Willow 
Run more customers in 
tin the No 
scheduled airline operating out of Wil 
low Run is planning to move. They are 
waiting to sec how American gets along 
Wavne lacks the facilities and run 
wavs of urline terminal, and as 
is S19 milhon will be needed to 

ke it acceptable, Wayne officials ad 
The cost of the proposed terminal 
ling would be $3 million. Wavyne 
has been granted $1 million fed 


nearel 
ittract 


urling 


will 


beheves other 


1 Wao! 


mud h 


cral aid, which must be matched locally 


What 


runways, 


monc' received will be spent 
taxi strips, buildings and 


iding pl itforms 


Pan American Leases 
New York Terminal Site 
New York—Pan American World Ait 
wavs has leased a 17-acre site from the 
Port of New York Authority to con 
struct a passenger facility in the “ter 
minal citv’” at New York International 
Airport. Eastern Air Lines, United Au 
Lines and American Airlines previously 
have leased terminal sites in the 655 
acre area. 
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First Airworthiness Regulations 
For Helicopters Adopted by CAB 


Washington—The Civil Acronauti 
Board has idopted a set of helicoptet 
urworthiness regulations that will give 
manufacturers their first definite, 
prehensive rule book for 
the certification of 

Lhe Part 


Con} 
guidance inh 
rotaryv-wing aircraft 


of the Civil Au 


new 


Regulations separates helicopters into 


including two categories 
urcraft a 
rules be 


three classes, 
which cover the use of the 
transports Ihe 
August | 
pattern small 
copters fall in the normal category for 
rotorcrast of 6,000 Ib. or less maximum 
This type of aircraft 
under CAR Part 6, which has 
modified to simplify and clarity require 
certification of small heli 


commercial 
cttective on 
new 


COTM 


Under the heli 


weight 
been 


ments for 
copters 
Ihe new CAR Part 7 separates trans 
port into two 
'ransport Categorv A covers multi-en 
gine aircraft of unlimited weight; ‘Trans 
port Category B, single or multi-enginc 
000 and 


helicopters categories 


aircraft weighing between ( 


20.000 Ib 


CAB Requirements 


Helicopter manufacturers 
ators have been working with the CAB 
for several vears in an attempt to de 
velop a definite set of airworthiness 
standards for rotarv-wing aircraft. Until 
the new CARs were adopted, ill heli 
copters lumped together 
Part ( 

Last vear, the CAB draft 
proposal for the new pattern of ai 
The industry 
submitted its comments to the Board, 
and the Board changes, 
rincipally in performance rules, befor¢ 
final form 
CARs 


onsidered the 


md oper 


wcrc under 
issucd a 
worthiness regulations 


made som¢ 


p 
the rules were issued in then 


When it idopted th« 
the CAB said it had ( 
problem of whether specific 


large 


new 


urworthi 
rotorcr ift 
should be issued before significant oper 


ness requirements for 


iting was available I hie 
Board said it then decided to go 
and issue broad objective standards in 
the belief that “safe operations are most 


issured where basic standards have been 


experience 
head 


established.” 

When the CAB helicopter proposals 
were issued in 1955, operators objected 
to establishment of performance rules 
because of the lack of operational ex 
perience with the larger helicopter types 
included in the new transport cate 
gories 

Recognizing this objection, the CAB 
limited its quantitative performance 
regulations to two requirements: Cate 
gorv A helicopters must have a 100 feet 


rcMmialns 


rate of climb with one en 


out, and itegor 


pel minute 
gine B helicopters 


must have 1 rina hovering ceiling 


of 4.000 ft 


Performance Limits 


The Board said that performance op 
limitation vill be developed 
iad included in the CAR i 
is the state of the 
interim, the Civil 
trator vill be 
ir carrier operations and other opera 


tion wer congested areas to 


rating 
quickly 
ly the 
Adminis 


limiting 


irt pe rimit 
\cronautics 


responsible for 


insure a 
if¢ operation 

In the original proposal, the upper 
weight limit for Categorv B was 17,500 
lb. ‘The CAB raised this to 20,000 Ib 
when told the 
single en 
than 


some manufacturers 


Board that design tudies for 


gine helicopters weighing mor 
17.500 Ib 
Helicopters present special fir 


their 


were under wa\ 

pro 
HLISC 
plants ire not as isolated as engines on 


the CAB said it 


consideration to the 


tection problems be powel 
fixed-wing aircraft, an 
we particular 


problem 


Fire-Protection Rules 


lire protection 
Categor\ 
permit a fire to be extinguished 
the flight continued to a suitable au 
port. Requirements for Category B 
helicopters are intended to protect the 
upants during an 


requircments for 
\ helicopters are designed to 
ind 


helicopter and its 0 
immediate descent and landing 

Requirements that helicopters be de 
maneuvering load 
id factor 


indus 


signed for positive 


' 
factor of 3.5 and a negative lo 
of 1.0 are considered high by the 
Che Board said it didn't 
load tactor which are the 
is those specihed inl P rt ( bec Lise fa 
ck of substantiation of other values 
But the CAB also said that, since 
comments questioned the neces 


transport 


chang 


thes sum 


OTNIC 
sitv for such high values for 
iclicopters, the issue is being 


yatter for further study 


CAB ORDERS 


mad 





GRANTED: 


West Coast Airlines an exemption to op 
rate ne roundtrip flight a day betwe 
Seattle and Ephrata-Moses I Wash., v 
Wenatchee on a turnaround basis 

Flying Tiger Line an exemption to 0] 
crate a charter flight from New York t 
Paris pursuant to a vith the Na 
tional 4H Club Foundation 

Frontier Airlines authority to overfly Cor 

z, Colo., and Gallup N. M., on all flights 


ontract 


43 





Big, rugged and fast, the new propjet 
Hercules lives up to its name as the 
USAF’s all-purpose “strongman” for 
today’s crucial air-logistics needs. On 
routine everyday missions or on special 
“go-anywhere, haul-anything” assign- 
ments, the Hercules’ speed and capacity 
enable it to handle more total cargo at 
less cost. The C-130 has the power and 
dependability to take the strain of 
Arctic cold or equatorial heat—en- 
abling it to move vital shipments faster 
to far-flung destinations. 


WAREHOUSE CAPACITY—The Hercules 
carries more than a freight car. Boxes and 
crated material move directly from truck 
bed to cargo floor. Wheeled vehicles roll 
easily up giant rear loading ramp. Or the 
C-130 carries 92 troops or 74 litter patients 
in air-conditioned, pressurized comfort. 


AIRLINER SPEEDS— 4 powerful Allison 
propjet engines give the C-130 all the 
power required to lift a 20-ton payload off 
the runway in just 12 seconds—and carry 
it at airliner speeds for long distances at 
high altitudes. Can operate from impro- 
vised runways close to scene of action. 


FASTER TURN-AROUNDS—Huze side 
doors and wide rear ramp provide easy 
access to all cargo—speeding up loading 
and unloading operations. Hercules’ basic 
design permits quick, simple maintenance. 
This minimizes required ground servicing 
time, thus assuring maximum utilization 
of cargo-carrying capacity. 


USAF's NEW 


HEAVY-HAULING PROPJET 


C-130 
HERCULES 


Challenging opportunities in aircraft and 
nuclear work are available for outstanding 


scientists and engineers. Inquiries invited. 


LOCKHEED 


AIRCRAFT CORPORATION 


Georgia Division, Marietta, Georgia 
Air Force Plant No. 6 


LOOK TO LOCKHEED FOR LEADERSHIP 





in excess of its present service at the point 

West Coast Airlines an exemption to 
overfly Eugene and Albany-Corvallis on onc 
daily round-trip flight between North Bend 
Coos Bay and Portland, Ore., on segment 
of Route 
APPROVED: 

Interlocking relationships between Pau! 
Porzelt, Rudolph Deetjen, Pacific Northern 
\irlines and Piasecki Aircraft Corp. Pacifi 
Northern and Piasecki cannot enter into an 
transaction without CAB approval 

An agreement between various carric! 
idopted by the International Air ‘Transport 
\ssn. relating to North Atlantic specific com 
modity rates 


ORDERED: 


Flying Tiger Line’s authority to operate 
two round-trip charter flights for the Anni 
nius Social Club amended to change th 
I uropean onginating point from Stuttgart to 
Frankfurt 

West Coast Airlines final mail rates 
at the rates proposed by the Board im it 
show cause order for the period Noy 
1953 to Oct. 31, 1955, and the period b 
ginning Nov. 1, 1955 

Operating authority of 62 Alaskan pilot 
owners terminated, since they failed to 1 
spond to CAB inquiries concerning thei 
operations 

CAB order for Slick Airways and th« 
living Tiger Line to show cause why the 
Board should not disapprove certain agree 
ments between the carriers and trucking 
companies and air freight forwarders re 
issued with errors and omissions corrected 


DISMISSED: 


Capital Airlines petition for reconsidera 
tion of a 1952 CAB order denying th 
carrier's application for exemption author 
ity for a New York-Atlanta-New Orleans 
route. The petition is moot since the cat 
rier has subsequently been awarded the 
route. 

DENIED: 

American Airlines petition for stay of 
the effectiveness of the joint loading provi 
sions of Part 296 of the Economic Regula 
tions. Other questions raised in the peti 
tion were deferred for further consideration 

Motion of the City of Vandalia, II)., for 
onsolidation of its application for air service 
with the Seven States Area Investigation 

Delta Air Lines and Eastern Air Linc 
joint petition for reconsideration of earlict 
CAB action denying the two carriers pet 
mission to intervene in the Seven States 


Arca Investigation 


Shortlines 





P Allegheny Airlines flew 5,934,000 
passenger-miles in May, an increase of 
23% over Mav, 1955, trafic. Passenger 
trafic in the first five months of the 
vear was up 24% over the same period 


last vear. 
> Lufthansa has taken up its option on 
seven Vickers Viscount 810s, bringing 


total Viscount sales to 323. 
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COCKPIT 
VIEWPOINT . 


' By Capt. R. C. Robson 


. ‘ r 
Technique Saves Time 

Voice communications, as evervone well knows, are a critical part of the 
movement of aircraft. Since those of us who use the radio have criticized 
just about all phases of the problem, except the users, might it not be wise 
to look at our own techniques? Is it possible that certain revisions in ou 
radio procedures could cut down unnecessary wordage and relieve frequency 
congestion? 

At the risk of incurring the wrath of my fellow airmen I can’t seem to 
ignore the fact that as a group we are not always the most polished and 
brilliant of radio announcers. More important, we may fail to realize how 
greatly cach extra word adds to the overloaded airwaves 


Listen to Tower 


lor instance, take a major terminal area. Washington will do \p- 
proaching aircraft will call the tower at about the 25 mile range—near 
Baltimore This call mav consist merely of an identification such as, 
‘Washington Tower this is Make-Believe Airline 999 The tower will 
acknowledge this call and wait for 999 to reveal its position and intentions 
Then the tower will provide the landing information, active runway, wind, 
trafhe and next required reporting point This Alphonse and Gaston 
sequence can take as much as a minute or morc 

Which mav not be necessary Usually if the pilot will listen to the 
tower frequency for a short while he can learn the important data for 
himself. ‘Then his initial contact can indicate that -he knows the runway, 
the wind and all the rest 

his mav seem like trivia. But where else can we look for immediate 
communications relicf? One major airport recently had 67 arrivals in 
one hour (not an unusual occurrence), and well over half of these were 
bunched into 30 minutes Any attempt to carry on a leisurely conver 
sation with each aircraft would only result in chaos. <A policy of more 
listening and less talking in such cases might help 


Pilots Half the Story 


Of course, the pilots are only half the story Let us assume that our 
light 999 has landed on Runway 36 at Washington National. ‘Towards 
the end of his landing roll he will be advised by the controller to “Make 
a left turn and contact Ground Control] on 121.9 megacvcles.” Since 
the terminal is but a few hundred fect to the left, a left turn does seem 
appropriate. In fact, many pilots have wondered -if anyone really thought 
they might make a right turn and taxi for 25,000 miles to reach the ramp? 

As for tuning to 12] this also is a normal procedure There are 
only a few airports in the country where anv other channel is used It 
would seem that this gem of wisdom could also be eliminated, unless of 
course the pilot seems obviously unfamiliar with the lo ground rules 
or the frequency has been changed 

Now, lest the reader think that all pilots and_ tower 
bumbling fools to go through such a rigmarole in the midst of the dail 
crisis it should be added that this is exactly what the radio-telephone pro 
cedures call for. Written back in the davs of leisurely flving, this official 
repartee is now in sad need of revision. 

There seem to be many standard conversations which 
or climinated. as indeed they must be at the major terminals today. W 


do not have to develop into a breed of staccato spc ikers, and ordinary 
rt 


opel itors are 


ould be shortened 


ourtesv and good manners should not be sacrificed. But certain revisions 


in “the book” might be a big help 











20 M.P.H. HIGHER CRUISING SPEED 
GUARANTEED FOR YOUR DC-3 


— 


Here's how this new ‘‘Maximizer’’ 

works: A newly-designed, completely 

New ‘‘Maximizer” kit integrated system of engine cowling, engine baffles, 

oil cooler ducting, wheel well doors and tail wheel 
well closure, and exhaust system is installed. 

Each of these modernizing improvements acts to 


not only gives you a 
guaranteed speed 


increase without — [em @€=s reduce drag. Single engine rate of climb is greatly 
an increase in| improved, fuel consumption decreased, range 
_ increased, payload improved...and cruising speed 
is raised a guaranteed 20 miles per hour! 

improves the safety, The AiResearch Aviation Service Division is the 
range, payload exclusive world-wide distributor for the ‘‘Maximizer"’ 
kit. For further details, send for our free brochure. 


‘horsepower, but 


and economy of 
your DC-3 


seers ee AiResearch Aviation Service Division 


on 


AW-1 
AiResearch Aviation Service Company 
Los Angeles International Airport, Los Angeles 45, California 


MAIL 
COUPON Please send me your 


! 

| 

free brochure on | Street 
the ‘‘Maximizer’’ kit. ; City 


(conditions of guaranty outlined in brochure) 


Name 




















Airline Income & Expenses— April 1956 © 





| | Net 
Passenger | Mail Express Freight | Total Total Operating 


Revenue | Revenue | Revenue Revenue | Subsidy Operating Operating Income 
| Income Expenses (before taxes) 











DOMESTIC TRUNK 
American ...| $20,732,612 $539,744 $318,305 $1,058,271 $22,942,397 $19,138,337 
Braniff nae 3,546,265 98,987 52,012 84,891 3,842,271 3,433,185 
Capital 4,576,699 92,947 71,977 81,815 4,891,359 4,814,846 
Colonial 550,476 8,271 4,257 14,049 $21,101 611,592 621,238 
Continental 1,298,509 33,809 10,911 33,489 101,537 1,446,224 
Delta veeeeeseee| 5,590,854 118,986 86,598 152,702 4,953,160 
Eastern ..-| 18,644,336 297,988 147,087 201,484 15,317,812 
National aaron 5,163,717 83,848 96,678 114,707 4,226,509 1,410,203 
Northeast* . 
Northwest........ 3,389,070 108,900 76,253 159,801 4,014,750 191,069 
Trans World oe 12,200,181 306,999 246,991 387,574 66, 14,215,244 ~848,245 
United 17,459,272 724,307 326,768 697,997 18,703,723 676,921 
Western 2,184,658 65,945 28,349 35,981 , 2,167,102 175,945 


INTERNATIONAL 
American 362,232 12,327 163 53,709 383,742 60,521 
Braniff 387,326 113,544 96,291 yf 543,750 
Caribbean Atlantic 138,526 1,385 4,315 118,035 
Colonial 198,762 482 1,353 , 179,833 
Delta : 350,796 5,180 17,021 , 377,556 
Eastern 909,498 19,170 12,342 775,267 
National 351,583 3,491 6,35¢ 288,074 
Northwest 1,178,564 475,178 205,956 1,873,229 
Pan American 

Alaska 274,000 18,000 70,000. 111,000 637,000 
Atlantic Ee tes 6,526,000 689,000 619,000 203,000 8,266,000 
Pacific ; 4,062,000 587,000 468,000 57,000 5,106,000 
Latin Americe ,772,000 251,000 761,000 512,000 6,836,000 
Panagra ; ,199,406 73,573 118,767 1,583,323 
Trans World 164,162 572,623 964,014 5,430,851 
United ete 012,244 33,428 17,114 1,078,464 866,503 


LOCAL SERVICE 
Allegheny =e 328,383 9,273 , 131,219 489,910 530,038 
Bonanza 147,667 2,068 16 98,384 260,195 238,252 
Central 91,721 3,136 6 169,488 269,136 280,102 
Frontier 231,697 296,130 i 6,5 487,796 477,492 
Lake Central. . . 107,599 2,897 ; 111,160 229,628 222,717 
Mohawk... . 350,402 4,097 ' 51,463 423,842 445,087 
North Central. ... 455,132 14,304 : 110,570 598,541 595,365 
Ozark 245,173 176,399 , 434,573 439,890 
Piedmont . 400,232 7,819 : ic 116,133 555,232 613,213 
Southern 163,021 6,898 : 124 447 304,031 317,997 
Southwest* - 
Trans-Texas 232,236 7,530 : 194,248 450,054 457,392 
Ng cousin weenie 176,470 3,054 : : 121,441 310,891 320,283 


HAWAIIAN 
Hawaiian 347,485 ve a 886 432,563 412,543 20,020 


Trans Pacific 145,732 cain , ,O0€ 4,397 158,733 169,792 10,532 


CARGO LINES 
Aerovias Sud Americana’. . reo 
Flying Tiger , 701,284 884,719 244,303 
i 1,379,017 75,175 


ic 
Riddle*... 


HELICOPTER | 
New York Airways........ 21,361 2,580 3,092 2,375 119,645 150,871 139,802 11,069 
Los Angeles Airways 7,791 11,366 9,159 55,443 84,596 85,672 —1,076 
Helicopter Air Service*....|........ . cr ; 


ALASKAN 
Alaskan Airlines 118,611 36,714 573 62,075 141,465 523,125 472,573 50,562 
Alaska Coast 37,871 8,962 5,301. 31,469 92,022 87,711 4,311 
Byers Airways 2,020 1,362 1,307 4,487 11,489 8,306 3,182 
Cordova* ; ve 
Ellis Air Lines 28,072 4,297 5,241 22,120 66,512 74,774 — 8,261 
Northern Consolidated 48,114 29,133 349 20,299 97,108 407,273 348,714 58,558 
Pacific Northern * ee =r ama pene ae 
Reeve Aleutian 24,167 23,470 9,749 10,168 74,112 3,881 
Wien Alaska 38,603 37,567 16,698 75,855 434,328 366,576 67,751 





*Not available 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board 
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WORLD'S FASTEST FIGHTER 
POWERED BY 
NEW G-E J79 TURBOJET 


In quantity production for USAF’s Lockheed F-104A, General Electric 


J79 delivers most thrust per pound of any engine in its power class 


= Vy a Be te * " q 
J79 TEST BED RUN-UP. Emphasizing fast development, G-E ing board to hardware in record time. Close G-E teamwork 
engineers brought the entirely new J79 jet engine from draw- with USAF helped cut entire year from development cycle. 






AAL@WE@etuUtf&e TAIL CP FAIL CrecnDpb It AILSf 


























F-104A HIGH SPEED AND LOW WEIGHT ARE DUE IN LARGE PART TO G-E J79’S SMALL SIZE, HIGH THRUST 


Potent new addition to the U.S. Air Force’s might, 
the ultrasonic Lockheed F-104A is an extremely ver- 
satile aircraft. It is equally effective as a light-weight 
day fighter or as an interceptor. Rugged ground- 
support missions are also within its operational scope. 

The spectacular design features of the F-104A 
demand a versatile engine: light weight, efficient, 
powerful. And today, the F-104A has that engine— 
General Electric’s new J79. 

Outstanding performance is built into this new G-E 
turbojet. The J79 incorporates radical new features 
which assure efficient operation at both sub- and 
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supersonic speeds. It delivers more thrust per pound 
of engine weight than any other jet in its power class. 
It is now in quantity production at General Electric, 
where more than 30,000 G-E J47’s and J73’s have 
been produced since 1948. 

“The J79, with its light weight and high thrust, 
was selected for the F-104A because it was the only 
engine that would give the aircraft this much per- 
formance,’’ states Robert E. Gross, Lockheed Presi- 
dent. Teamed with the F-104A, the J79 permits still 
another dynamic step forward in American airpower. 
General Electric Company, Cincinnati 15, Ohio. 5« 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 










MISSILE ENGINEERING 


HYPERSONIC SPHERE speeding from light gas gun at Ames Aeronautical Laboratory at 10,000 mph. shows blunt body flow pattern. Strong 
detached bow shock wave increases in thickness downstream. Flow field between shock front and boundary layer is clearly defined. 


Gas Dynamics, Part I: 





Key Tool for ICBM, Satellite Studies 


By David A. Anderton 


Ihe intercontinental — ballistic 
sile and the earth satellite vehick 
forced a sudden and rapid growth in 

branch of the acronautical 
art: gas dynamics 

Neither of these vehicles flies in the 
traditional air of the acrodvnamicist 

Ihe ICBM ~~ flashes downward 
through air that is changed to a strange 
mixture of molecules surrounding the 
missile like a shroud. The missile heats 
up terrifically Ihe skin 
dizes, vaporizes. 


mls 


have 


the newest 


erodes, ON 
\ highly 


ionized laver of gas shields the missile 


melts and 
from the reception of radio signals and 
prevents it from  telemetering any 
nswers back to the ground. These ef- 
fects can be described gencrally, but 
nust be calculated by hypersonics 
before the overall performance of the 
ICBM can be predicted with any de- 
of accuracy 

In contrast, the 
rarched medium, colliding occ 
with a 
s determined by these collisions which 


they 


satellite orbits in a 
sionally 


strav molecule of gas. Its life 


50 


down the itc 
ut of its orbit. ‘This life 
be calculated exactly. For 
inguard, the IGY sate 


figures bracket 
t 


gradually slow lhite id 


nudge it time 


in't 
wallabl 
weell several] davs ind cvcTal veeks 
Phis first approximation to the life ex 
pectancy calculated b 
empirical data and theory of superacro 
atellite will add to the 
limited store of that knowledg« 


was using the 


dynamics Lhe 


hese two extremes of aecrodvnami 
flow problems—hypersonics and 
icrodvmamics—mark the 
the study of gas dynamic 
e Hypersonics is the study of the dy- 
namics of gases at very high speeds. 
limit of velocity for the 
hypersonic range has been set arbitrarih 
it Mach 5 although actually there 
difference in the fundamental 
ordinary 
thos« 
differences in the gas 


super 


mayOr areas 1n 


Lhe lower 


IS no 
flow 
sonic 


patterns between 
Mach 
hve There arc 
which is doing the flowing, caused by 
energy transfers to the 
pass through the 


super 


numbers and ibove 


the cnormous 
molecules as they 


shock wave. 


e Superacrodynamics is the study of 
the dynamics of gases at very high al 
titudes or extremely low densitx It 
} SsOClAtCd ] \ | 
ed be TLISC i . 
( flow 
in the realm of superaci 
differcn cs im 
patterns between 


subsonic 
tions 
Pamcs I here iT¢ 
flow 


upel w?rodvnaml 


fundamental 
conditions and cither 
subsonic oOo! ierodvnam! 
Ihe air no 
ous medium, but behaves lik« 
collection of bouncing hke 
igitated ping-pong balls 

Research in both these fields is mov- 
ing ahead at a quickening pace Theo 
retical studies, the traditional approach 
to understanding natural phenomena, 
were started many years back based on 
inconclusive evidence and were carried 
through by assuming evervthing except 
the responsibility for the \ ilidity of the 


answer's. 


suUpCrsonie 


longer acts like a continu 
1 random 


molecules 


Tests demanded an 
proach to the techniques and apparatus, 
wind tunnel or 
incapable of 


inventive ip- 


because conventional 


free fli tht 


> 


methods were 
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reaching the extremes of speed and 
density required. Out of armament 
laboratories came the light gas guns 
to fire projectiles at hypersonic speeds. 
From nuclear physics the ideas of ac- 
celerators were expanded to larger mass 
iccclerators to stimulate free flight. 
The in old discovery pre- 
dating the twentieth century, was resur- 
rected and has been developed as a 
useful tool. Firing ranges and 
wind tunnels were modified and oper- 
ited with gases other than air to simu- 
late higher Mach number flight. 

Over the past five vears, both theo- 
retical knowledge and _ practical proofs 
have grown geometrically, each feeding 
the other in the familiar 
circuit of research and development. 
The crash programs on the ICBM and 
the satellite added greatly to the im- 
petus for the studies. 

The results today. Empirical 
data, even though incomplete, exists 
for prediction of performance of both 
ICBM and satellite. The gaps in the 
knowledge of specialized phe 
nomena are being closed. 


HYPERSONICS 


‘or vears the general concepts of the 
ICBM understood. It was 
to be a monstrous, multi-stage, rocket 
powcred missile carrving an enormous 
nuclear warhead or perhaps one of the 
rumored tvpes, which 
were it would be 


Total 


shock tube, 


most 


regencrative 


show 


thesc 


were well 


thermonuclear 
In size 
comparable to a tall building 
rocket weight would be prodigious 
Studies of such an ICBM were made 
leisurely at an academic pace The 
basic thinking was that such weapons 
were one two decades distant, wait 
ing on advances in warhead design 
1951 occurred a major exploi 


even bigger 


But in 
tation of nuclear techniques: the devel 
opment of the “midget” thermonuclear 

, } 


ght of the required ICBM 
dropped to a fraction 
Development pace 
suddenh 
then the 
to a second dam 


systen 

its original valuc 
the ICBM 
And 
neers came 
plete lack of 


the problems of re-entry 


rushed on 
and 
the com- 
surrounding 


scientists cengi- 


knowledge 


Hotter than the Sun 


An ICBM will hurtle downward to- 
wards its target at speeds greater than 
Mach 10, perhaps approaching Mach 
2 reasonable limit. Simple cal- 
culations show that the missile could 
become incandescent. Stagnation tem- 
peratures, which are calculated by as- 
suming that the oncoming air is com- 
pletely stopped and all of the energy 
of its motion changed to heat, figured 
to be above the 10,000F level of the 
surface of the sun. 

But skin temperatures are not stag- 


Uoas a 
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nation tion 


temperature 1s 


temperatures; the  stagn 
1 theoretical maximum 
and evervthing else in the region is at 
a lower valuc 

So the problem of re-entry can be 
stated 
How hot does it get? 

he answer to that question is found 
in the thin laver of gas which proved 
to be a major barrier between ICBM 
ideas and their practical applications. 

‘That laver is the flow field between 
the shock and the of the 
missile, 

In a fraction of an 
ceases to be the familiar 
molecules of oxvgen, nitrogen and inert 
gases that scientists have mapped overt 
the vears. The strong compression across 
the shock wave 
ergy changes—measured as temperature 


simply Ihe missile gets hot 


Wave NOsc 


tiny inch, air 
terrain of 


forces tremendous en 


and pressure changes—jarring loose som 
of the outer electrons and ionizing the 


c 
£ases 


Through the Shock 


Ihe temperature of the nose cone is 
determined uniquely, at any time by 
the physical mixture of those particles 
behind the shock and by the nature 
of the boundary laver. 

lor various reasons the 
ICBM will be blunt. ‘The shock wave 
will be detached from this nose and 
fixed ahead a short distance in space 
This ow geometry can be thought of 
in terms of four areas 
e Shock front—generally 
finitely thin and a mathematical discon 
tinuitv, but actually of finite thickness 
This front is not in equilibrium; it 1s 


nose of an 


issumed as in- 


a transition region between equilibrium 


conditions in the air ahead of the shock 
ind the changed gas mixture behind it 
e Shock layer—the region between the 
shock front and the boundary layer 


er is the new mixture different 
thead of the shock 
laver—the thin 


urtace 


from all 
e Boundary 
nearly static gas near the 
e Wake—the turbulent volume of 
enclosed by the boundarv lave 
b s¢ of the 


region 


originating from the | 
silc 
lo understand what goes on as the 
lit passes through these different flow 
regions, look at 
A molecule has certain degrees of free 


described in 


in individual molecuk 


dom. Its motion n be 


threc down 
back \ ird ] ind ight 


three deg 


relation to ixes: up and 
forward and 
here are the 
tional freedom 

It can mutu 
ally perpendicular axes for another 
three degrees of freedom, called rota 
tional. A molecule also can 
for still another degree of freedom. ‘The 
tendencies to dissociate and ionize ar 
idditional degrees of freedom 

Each of these 
with energ\ 
ind rotational are the 
and excitation are at higher levels 

Air molecules are considered to have 
normal 


revolve around three 


vibrate 


dc eTceces IS ASSOC iated 
level. Translational 


lowest: vibration 


some 


five degrees of freedom undct 
conditions: three translational, one ro 
tational and one vibrational 

Phe passage of a molecule of oxygen 
or nitrogen through the shock front 
starts a complicated physical and 
chemical chain of events that‘ begins 
with energy transfers. ‘The strong com 
pression of the shock trans 
lational energy to vibration and excita 
within the molecuk It 
takes definite amounts of energy and 
finite amounts of time to do this 
While the transfer is being made, the 
temperature of the molecule drops in 


converts 


tion levels 


steps 


Che time period for equilibrium to 


HYPERSONIC FLOW model shows principal portions of the flow regions around a hemi- 
sphere-cylinder combination. Compare sketch with spark photo of real thing (on preced- 
ing page) to identify separate regions of photograph. 
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Vital lubrication for the 
mighty General Electric J79 
engine in the phenomenally fast 
Lockheed F-104A is consummately 
provided by a team of four 
different pumps...al!l designed 
Tale mm eleiih au eh mm @-y- Tam lalezela elele-1¢-2¢) 


Lear-Romec Division;€lyria, Ohio. 


LEAR 




















Are you the 
engineer who 

can move in 
fast company ? 


If you're the sort of engineer who's happiest 
when he’s setting the pace, you might do well 
to scan the list of jobs now open at Lear—a 
company that’s blazed the way in filling the 
precision needs of aviation. You will receive 
a prompt reply by writing to Don Cook, 
Dept. E-5, 3171 South Bundy Drive, Santa 
Monica, Calif. Excellent openings available 
in Grand Rapids, Michigan; Cleveland, Ohio; 
Arizona; Santa Monica, California 


Aerodynamics 
Aeronautical design 
Aircraft electrical systems 
Automatic flight controls 
Computers 
Communications (aircraft) 
Electro-mechanics 
Electronic packaging 
Flight reference systems 
Flight instrumentation 
Fractional H. P. motors 
Gyroscopes 

Hydraulic systems 
Magnetic amplifiers 
Missile controls 
Navigation systems (aircraft) 
Process engineering 
Pumps (aircraft and industrial) 
Quality control 

Radar 

Servo mechanisms 
Systems analysis 

Test equipment design 
Transistorized circuitry 


LEAR 
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established is called the relaxation 
mM it is about 0.000] onds for 
oxygen and about 0.00002 seconds for 
nitrogen 
Behind the Shock 

Classical In 
ilculate the 
hock 
‘la h 


perature level 


drodvnam l sed 


onditions just behin« 


vcl 1 niu h 

Ihe pressure 

| th« densit 
it 


1 
IOURK 


thie 


the nose cone, and 


passage throug he 
nto the shock laver, whe 
some sort of thermod 
hbrium. Instead of the f 
of about four-fifths 
ind tr 
shock laver 
ibout half 
quarter molecular 
quarter atom XVE 
Nitri 
some extent. Its influen 
radiation, ionization and th 
rates of the gas in the shock lave 
Ihe shock laver is assumed t 


oxide 


what the acrodynamicist calls 

viscid flow field, where fluid viscos 
diffusion and onductivity 
illed the transport = propertic don't 
iffect the flow properti 


thermal 
significant! 
Phis mav or mav not be tru 

Ihe aerodynamicists work with thi 
ubdivisions of this flow field 
e Stagnation region at the front of the 
nose cone where there is_ negligiblk 
clocity of the air flow along the axis 
e Subsonic region, where th« vith 
respect to the surfac« se CON 

This cov volum 

stagnation region and 
onical surface about 45 degrees off the 
missile axis in a forward direction. 


ub onl 


between the 


e Supersonic region, where the flow 
upersonic with respect to the m 


urfacc ind 


ulations are 
ind lengthy 
pl ) 
lity 


} 
WalidDI 


had to wait fo 

ymputing machines; one auth 
en the 
mnpule;4rs 
: +] 


take 


itation and 
ions of the 

Dissociati 
that speed 


nitrogen 


strength entire] poss 
the vis ind the 
ductivity mixture ma\ 
correspond hos Or iT Ih 
fects on 
mall, and if the r ot smal 
the assumpt ! onditi 
lv and the calculation 
rrossly inaccurate 
Knowing the transport properti 
the high temperature range 1: the ke 
to the assumption of inviscid condi 
tion But transport propert 
termined vell wugh for 
ir conditions of hwpersoni 
dificult to determine 


Radiation and Transmission 


the 


th 








oF 
ar 


Way up where 


! Bubbles 


mean 


Troubles... 


ow 


Chandler-Evans FUEL PUMPS 
Eliminate the problem 


Flying at high altitudes causes bubbles in fuel lines. 
If tank-mounted booster pumps fail, high capacity fuel 
pumps of conventional design “commit suicide” in min- 
utes, pumping bubbles instead of solid fuel. Providing 
an extra margin of safety to protect plane and pilot, 
CECO Fuel Pumps incorporate a high capacity booster 
as an integral part of the unit. This pump “squeezes” 
the bubbles out of the fuel and insures continued 
dependable functioning even though tank-mounted 
boosters should fail to operate. 


If your projects demand something extra in perform- 
ance and reliability, CECO has the advanced design 
Pumps and other Fuel Controls vou need. 





. who want to play an important position on a det el- 

opmental team ... who want the responsibility of origi- 
nating and carrying through their own ideas on vital 
research projects. Write direct to our Chief Engineer, 


Mr. A. M. Wright. 
” / 


CHARTER OAK BOULEVARD, WEST HARTFORD 1, CONN. 





Makers of Jet Aircraft Accessories Produced TODAY 


to meet TOMORROW'S Progress 





tribution. The number and_ spacing 
of electrons depends on the structure 
of the flow field and interactions 
between electrons and other particles 

The power requirements for teleme 
from an ICBM test round may bce 
so great as to rule out that method of 
data-gathering entirely. Conversely, if 


on 


try 


radio transmission of 
from the missile is a requirement, then 
the missile speed will have to be limited 
by the degree of ionization in the shock 


laver 


reception to or 


Boundary Layer 


The problem of the boundary layer 
in hypersonic flight generally is similar 
to thos« for ind 
conditions with a few exceptions 

Both velocity and temperature in the 
boundary 
from the 
the 
ind the 
than the 
librium value 

Thickness of the 


supersonic subsonic 


is the distance 
surface At the sur 
boundary laver speed is zero 
temperature 1s much 

13,000F  free-stream 


laver decreasc¢ 
decreases 
face, 
lower 


equi 


boundary laver is 
small. With dissociated 
air right near the there may 
be diffusion towards the surface of such 


generally Vcr\ 
surface, 


dissociated 


This affects 


Carry SOT 


surf ice 


magnitude to 
particles to the 
the heat requiring that the 
detailed structure of the boundary 
laver be determined before heating can 
be calculated 

The ideal is to keep the boundary 
laminar because the thickness is 
greater than in a turbulent boundary 
laver. With turbulence, the hot shock 
laver is nearer to the missile surface and 
the heat transfer is much greater 

One of the problems facing the de 
igners of the ICBM there 
fore, is to devise a shape that will allow 
the flow to remain laminar 
making the transition to 
One wavy that used is to ro 
tate the nose section at fairly high 
peed. This tends to keep the bound 
iv laver laminar to much higher Rey 
than 


I he technique was suggested by exper! 


transfer, 


laver 


warhead 


instead of 
turbulence 
might be 


nolds’ number usually possible 


ibout 20 vears ago on ro 
gct laminar boundar 
ended further along th« 


ments made 
tat ng ; to 
lave I 1 ext 


range 


SUPERAERODYNAMICS 


Final flow region is the turbulent 
wake behind the So little is 
known about the f this flow 
ficld, and so little work has been done 
in determining its characteristics, that 
acrodynamicists are unable to cope 
with the detailed consideration of the 
wake. For that reason, the 
problems of the wake are lumped to 
gether and solved as an effect rather 
than causes, gencrally by measurement 
of the base drag of a missile model in 


peed 


missile 


structure 


most of 
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1 wind tunnel or in free-flight 
Diametrically opposed to the hyper 
world is the superacrodynamic 
region where air is rarefied. At ex 
treme altitudes the relative dimensions 
of flow change and new patterns of 
flow structure are established 
Conventional acrodynamics began as 
in offshoot of where 
the working fluid was considered as in- 
compressible and non-viscous. Air also 
like a continuous, 


incompressibl 


SONIC 


hvdrodyvnamics, 


was assumed to act 
homogeneous medium, 
ind non-viscous 

By the late Thirties, compressibility 
corrections were being used to 


the old fundamental and 


le 
ici 


eurves data 


of acrodynamic design. Mostly empir 
cal, corrections were 
more and more wind tunnel and ac 
curate flight test data became availabk 

Acrodvnamics itself made a_ transi 


little later. ‘The 


these 


tion a all 


assumed as the compressible mediun 


it was: but it was still all right to as 

sume that it was also a continuum 
Lhe for continuity im 

medium such as air is the mean fret 

path of a This is the 

wwe distance that any molecule ti 

before colliding with another molec 

At sea the 

path is a very small fraction of an inc 

As altitude the itmospheri 


critcrion 


} ] 
moirecuic 


] , 
level conditions mean 


MiCTCASCS 


refined as 


had to be 


i 
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Transformers 
Rectifiers 


Switches . 
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CULVER CITY, CALIFORNIA . 


Rocket Releases 
Rocket Indicator Switches 


Cole Electric Co. 


TEXAS 0-4701 


Selector Switch 

28 Volts DC—5 Amperes 
Hermetically Sealed 
Remotely Operated 


DESIGNING, ENGINEERING AND PRODUCTION FOR THE AIRCRAFT INDUSTRY 


®@ Oil Circuit Breakers 
® Switch Housings 

®@ Throttle Switches 

®@ Limit Switches 

® Switchboards 


Air Circuit Breakers 


. and many other products. Specialists in hermetic sealing. 
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Now electronic handwriting 


records man's actions...his airplane's reactions 


Two of the many unpredictable factors in the control 
of today’s high-speed aircraft are the pilot’s psycho 
logical needs, and the airplane’s flexibility in flight 

AUTONETICS I licht Test expe rts have two major 
these factors with 


responsib lities ... to determine 


automatic data recorders: and to verify and pertect 
electro- mechanical control systems in actual flight, 


Phe 


modern supersonic aircraft, plus complex recording 


under simulated tactical conditions ir tools are 
instruments and high-speed motion picture cameras. 
These produce a simultaneous record—actually 
that details the 
interaction of the pilot, the airplane and its control 


This key in the 


development and testing of better coordinated and 


“electronic handwriting” delicate 


systems record is an important 


more effective controls for supersoni flight. 


AUTOMATIC CONTROLS MAN 


| ht testing at AUTONETICS is done in hundreds 
of different ways. 


les rn and 


mode rn 


in all phases_of systems research, 
This versatility 
has 


electro- 


manulacture, 
flight test 


a key producer of comple fe 


plus 


complete, facilities made 
AUTONETICS 
mechanical systems autopilots, autonavigators, 
irmament controls, computers and special products. 

If you have a professional interest in this work, 
either as an engineer or a businessman please write: 
AutTonetics, Dept. W-4, 12214 Lakewood Blvd., 


Downey, California. 
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Autonetics yt 


A DIVISION OF NORTH AMERICAN AVIATION, INC, 
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Bridgeport Alumi 
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SYSTEMS CAPABILITY 


—where to look for it! 


For systems work, at the discussion stage particularly, 
you must look beyond narrow fields of capability. The 


norm should be a company’s past and present per- 


formance in all the technical fields and branches of 


industrial science systems work calls upon today. 


The more deeply rooted you are in all the things of 


which systems are comprised, the better able you are 
to produce completely dependable systems. 
Bendix has an engineering and research staff of over 


9,000 with an exceptionally broad range of technical 
abilities. 

Over $80 million was expended on engineering and 
research functions in fiscal 1955. 

Twenty-four widely dispersed manufacturing divi- 
sions located coast to coast employ 50,000. 

The Bendix Systems Planning Group at headquarters 
in Detroit coordinates major systems work and gives 
you a single, centrally located contact. 


Bendix offers exceptional capabilities 


| Sf-loleheti-m sf-)alebb ab ti ile) <= 
deeply rooted in all the 
dabbalet-B ey ae dat lola! 
systems are comprised, 
Bendix is better able 
to produce completely 


DEPENDABLE 
SYSTEMS 


in every phase of systems work 
DISCUSSION *« CONCEPTUAL DESION 
* ANALYSIS + RESEARCH & DEVELOPMENT 
* PROTOTYPE DESIGN & MANUFACTURE 
* ENVIRONMENTAL & OPERATIONAL TESTS 
¢ SYSTEMS PRODUCTION + SUPPORT 


& FIELD SERVICE 


Bondi” 
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iltogether, The air in contact with 
the surface of the missile is not at rest, 
is it is in the static laver of conven 


tional acrodynamics The boundary 
] 


iver is much thicker, which means 
proportionately higher skin friction 
Ihe work at Berkelev has produced 
1 collection of empirical data for pri 
dicting the aerodynamic and heat tran 
fer characteristics of some simplk 
hapes such as cones, flat plates 
ind cone-cylinder combinations 
IC) scientists found that thes¢ ha 
teristics are quite different from th 
I mding values under conditio1 
tf higher pressures 
But wha I ins uncertam 
vhether ri 1 th lifferen 
be charged to slip flow 
The 
uch 
theoreti 
quent] th 
] 


tinue to come fr vind tunnel 


Free Molecule Flow 
In this flow region, the mi 
be thought of as traveling in 
lar beam The molecules strike 
the missile: their likelihood of colli 
with each other is so remote that 
in be ruled out of the flow equati 
Ihe problem then becomes onc 
mple energy transfers between 
lecules and the missile, and can 
vzed_ bi lassical Newtonian m« 
ind drag in free molecul 
determined, knowing 
molecular velocity and applving 
il mechanics to determine the 
tribution of molecular collisions 
bod 
One unique problem of free-m 
flight is the absorption of 
lecules bv the missile surfacc 
the extremely low ures of high 
titudes, a molecule of gas can be 
tured by the surface and held for 
indefinite period of time befor« 


mitted ag 


lin in a completeh 
mm manner. The extent to which 
} ; 


happens determines the energy trans 


ferred during a given time from th 


nolecular beam to the missile, thus 


’ 


helping to determine the lift and drag 
the missile 
immediate importan 
ontinental ballistic missile 

d with the blue-ski ispects 

llite nowhere shows up as 
is in the availabilitv of data in the 
extreme regions of gas dvnamics. ‘The 
literature of hypersonics is growing at 
increasing progression; that for supc 


wcrodynamics increasing at a much 
ratc 

Part the reason for this is the 

wailability of test facilities Hypersonic 

ind superacrodynamic simulation re 


} 
! 


quires ingenuity. Some of the tec 
niques will be discussed in the second 


part of this series. 
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Valve Talk > 


FOR WM. R. WHITTAKER CO., LTD. 
BY MARVIN MILES 


(Rerun by special request) 


If his desk is loaded with correspondence . . . If his secretary's 
waiting patiently with a half-completed letter in her notebook 
... If he’s busy on the phone, with three or four calls holding... 
If there are visitors in his office and others lined up outside... 
he’s a buyer — the guy who for a modest salary spends millions 
of dollars for his aircraft company each year, saves the firm 
untold expenditures and gets blamed for all shortages, late de- 
liveries, and other troubles, with rarely a pat on the back for a 


job well done. 


He’s a man who is paid for a 40-hour 
week, although he averages more like 
50 hours — including Saturdays. He has 
to, for he’s expected to complete the 
mountain of work that’s piled on his 
shoulders 

His salary ranges in the vicinity of 
$500 to $700 a month, but in any one 
year he may write 10,000 purchase 
orders totaling perhaps $15,000,000 to 
buy thousands of items from hundreds 
of different suppliers 

And in this buying, he may, by skill, 
ingenuity and knowledge, be responsi 
ble for savings in the millions. In fact, 
a favorite pastime among aircratt 
buyers is to tote up and compare the 
savings they have made for their com 
panies 

4 dedicated man, personally proud 
of the job he accomplishes, the average 
equipment buyer has been at his task 
for 10 years or more, having won the 
job through experience in follow-up, 
expediting and assistant buyer classi 
fications 

He knows metals and materials, 
products, producers and prices. 
Hundreds of contacts are at his fin- 
gertips and within his own organiza- 
tion he works with engineering, 
materiel, inspection, receiving, shop, 
shipping, the laboratories, the re- 
lease group, traffic, ete. 

Everyone with: whom he deals ex 
pects him to be — and by and large he 
is —an endless source of information 
on each of the thousands of items he 
procures 

It's an ulcer-building job, but the 
buyers seem to enjoy the challenge of 
juggling dozens of phone calls each 
hour, perhaps fifteen office visitors each 
day. They gripe about the bales of 
paper work involved, but in the same 
breath they thank their fates for de 
pendable vendors, the efficiency of their 
secretaries and assistants, the expedit 
ers, the follow-up men and the assist- 








ant buyers who handle thousands of 
cluttering details 

Clobbering their work continually 
are such major and minor irritations 
as re-scheduling, engineering 
changes, revised specifications, im- 
possibly short lead times for new 
procurement, failure of suppliers to 
meet shipping schedules, foul-ups by 
ineflicient vendors, price increases, 
salesmen who hang around the office 
to chat after completing their busi- 
ness, visiting dignitaries who use up 
valuable time and worst of all 
corny jokes. These boys have heard 
them all, so if you've got one it 
better be good. 

In rare instances, buyers receive 
tempting offers by unscrupulous ven 
dors who hope to buy business with 
gratuities 

But you'll find most every buyer is a 
company man” and not about to sell 
out his integrity, his pride and his firm 
to the glib salesman of an inferior 
product. The vendors who attempt to 
bribe are consistent losers 

There's only one worry about a good 
buyer as far as his company its con 
cerned Because he’s capable quick 
thinking, analytical and smooth-talk 
ing, with years of experience to boot 
he can sell as well as he can buy. Sup 
pliers recognize this and many a buyer 
has reversed his field to turn salesman 
and apply his abilities for a vendor ir 
the perfect counterpart of his original 
job 

Yet, as I have said, these capable, 
hard-working men seldom receive 
the kudos they deserve. Not that 
their accomplishments aren’t appre- 
ciated. It’s just that they are ex- 
pected to do a top job and they 
invariably measure up to expecta- 
tions. 

From Whittaker, then, a pat on 
the back to the buyers. 


“Well done!” 
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“A difficult problem arises 
from the need for precise control 





of the three-stage satellite 
vehicle during its flight.” i 
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Research and 





Development Engineers 


The reference system for Vanguard is only 
one of Honeywell's programs in inertial navi- 

gation and guidance. Important positions 
are open in this held for men wishing to d 
research and development work 

analytical and experimental lines, using 
odern equipment that includes up-to-date 


und digital computers plus compre 


: 
st equipment. If you'd like to join 


r in aeronautical controls, call or 
ollect for an interview. Or send your 
ce Wood, 2604 Ridgway Rd., 

polis 13, Minnesota. 
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TPHE-DE HAVILLAND UI-A OTTER 


In Service with the United States Arm) 


For Para-troop training the Otter 
can carry 10 fully equipped 

combat troops and drops can be made 
at speeds ranging from 

60 to 140 mph. ~* 


a ee 
a 


Designed and built by 


THE DE HAVILLAND Pe RAre OF CANADA LIMITED 


‘ ae Postal Station “L’’, Toronto, Ontario 
aa A WESTERN SALES AND SERVICE: MUNICIPAL AIRPORT, EDMONTON, ALBERTA. 
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Test Pilot Report on Boeing Jet 707 


By Russell 


Hawkes 











Garden City, L. 1.—In spite of it 
ngher performance ind greater weight 
the Boeing 707 ject transport is_ less 

k to fly than ipment currently 


ll ¢ i TCE to \ \l lex 
hief of flught test for Bocing 


Johnston amplifies rlicr reports of 


the 707’s handling characteristics (AW 
\ 21, 1955) in an address before a 
ting of caste nembers of the Air 

| c Pilot Association here 
lhe 707 mewhat harder to land 
urrent aircraft, 


racteristi 


th th wept wing I hic up 
mor theient than the 
nwind because the air flow 


the flow 


spanwise 


vi hil 





Gdownwind Wing Is 


n lift thus produced im 


ts a downwind rolling moment 
J h iston ud thr { iS casicr to 


ndle in this respect than other swept 


ng type he has flown because its 
nm ¢ tre much of the lift 

f cith wing nad the pod p' lons 
ly ome cttect as fences limiting 
panwi flow Ihe rolling moment 
not it cnough to endanger a wing 
tip or a pod. Its effect is to lengthen 


With the 
vind landing gear bearing most of the 


the landing roll-out down 


irplane’s weight, the upwind gear pro 
duces less braking action because of it 
duced traction 


eear tread of the 707 i 
than that of cur 
rent airline types because it is necessan 


to retract the big 


Ihe landing 


omewhat narrower 


four-wheeled bogies 


into the fuselage Ihere is no cngine 
nacelle on the wing offering storage 
pace for them (his relative narrow 


I 
ness does not affect the cross-wind capa 
bility of the plane according to John 


ston. 


Brake System 


The 707 brake anti-skid svs 
tem to prevent a wheel or bogie bearing 
i lighter friction load than the rest of 
the wheels from being stopped by brake 
thus tires unevenly 
without the anti-skid svs 
1 cross-wind partially un 
loads the upwind bogie, when icy spots 


has a 


pressure, wearing 
This occurs 
tem—when 
ire encountered on the runway, when 
blacktop runway surfaces melt in spots 
on a hot day, etc. Given the weights 
it which the 707 will operate, no pilot 


could hope to sense wheel skid and 
make pedal corrections, Johnston said. 
thrust 


The to be installed 


reversers 
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will be about as effective 


braking units as the reversible pitch pro- 


un the 707 
pellers now in use, he reported. ‘They 
have an efhicncey of about 50 
of a fixed version of th 
mounted on th« 

have limited 
SO knots because 


isvmmetrical 


lL ests 
reverse! 
number two 
to a tani 
it higher speeds the 
thrust scrubs the 


Reverser 


a separate lever on the control 


ngine 
been speed of 
reverse 


nosewheel sideways control 


\ ill b« 


pedestal because Bocing wants to avoid 
1 complicated throttle linkage 
\ prototvpe of Bocing’s noise sup- 


mounted on a single outboard 
engine for tests 
duce the noise level 12 decibels or 17 
from the level of the unsilenced 
engine. Johnston showed a film of the 
emptv 707 holding altitude in a fly-over 
it 290 knots with threc out 
ind only the silenced engine operating 
Regarding the performance of the 
707 at altitude, Johnston said that an 
angle of bank of +5 degrees is necessary 
to make a standard turn 
degrees per second) at the 
altitudes and an 


PTesscl 
has been found to re 


noms 


cngines 


rate (three 
expected 


CTUISC indicated air 


\ “See 


FLIGHT ENGINEER’S PANEL on 707 is studied by flight test chief A. M. “Tex” Johnston. 


speed of 205 knots Hk 
for the ike of 


may be 


uggested that 
comfort it 
half-rate turns 
in holding patterns and instrument let 
downs ate icknowledged that the 
resultant expansion of the holding pat 
1 trafic control problem 


Pp isscngel 


desirable to use 


fern may cause 


Lateral Control System 


The lateral svstem of tl 
707 includes inboard 


control 
spoilers CTUISC 


lilerons and. outboard low speed ailet 


ons (he system gives the airplane a 
rate of roll of about 36 degrees per 
sccond at cruising speeds 


I 


Ihe control lineage 


to the outboard 
iilerons is broken when the flaps are up 
neutral with 


ind spoilers pri 


ind they remain fixed in 
uilerons 
viding all lateral control at high speeds 


Vhis configuration was chosen to avoid 


the imboard 


iileron reversal which occurs at high 
subsonic Mach numbers. The area and 
travel of the inboard small 
to limit the possibility of reversal but 
they provide adequate control in the 
event of a spoiler failure 


Nhe swept wing conhguration of the 


uilerons are 
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“Shape of things that come - 
from TWIN COACH 


Piston or jet... single or multi- 
engine. ..trainer...interceptor, 
triphibian or tanker transport 
— Twin Coach Aircraft Division 
is probably unique among 
America’s great subcontractors 
in its ability to produce major 
assemblies for many different 
aircraft types. 

That's because we’re aircraft 


spe ialists. I'win Coach Aircraft 


Division’s five plants are devoted 
exclusively to production of air- 
frame major assemblies. We 
build no other produc ts...do 
no other work. 


Ihis 1s important because 1t 
means your airframe assemblies 
are built by experienced aircraft 
specialists ... men whose one aim 
is to produce to specification, on 


, , 5 at a } 
schedule, at the lowest possible cost 


FAGEOL 





LAs ae 
} 
FAGEOL ZZ, 


SS. 
— 


i 
- 


Other divisions of Twin Coach Company make 


PONY EXPRESS TRUCKS * FAGEOL GASOLINE AND PROPANE ENGINE 


LEYLAND DIESEL ENGINES ° FAGEC AER ET ENGINE 

















Onsrud Invomill, a combination power-router and 
skin- milling machine that can remove up to 15 
cu. in. aluminum per minute, is just one of man 


hundreds of modern, high-speed machines. aa 


== SH 


——_> 
= 


TWIN COACH COMPAN 
4 a 
MAG ud MAELON 


BUFFALO. N.Y 





controllability 

of slip or skid 

forward wing to be 

more nearly chordwise than that on the 
ift wimg. The resulting lift differential 
tends to roll the airplane into balanced 
flight. Lateral and dit 
are both effective at 
Al] controls ir 


boost except the spoilers, which 


ctional controls 
stalling speed 

manual with aerod) 
ham 
re hydraulically powered. ‘The spoilers 
can be extended differentially for lateral 
control or symmetrically as speed brakes 
While mm use 


be used for later i] cf 


is speed brakes they can 
ntrol by differential 
retraction. Spoiler extension does not 


pitching moment. 


’ 
produce a strong ] 


Pilot Technique 


The landing attitude of the 707 is 
nose high. Recommended technique is 
to push the nosewheel on immediately 
ifter touch-down and extend the spoil 

These actions spill the lift off the 
ind place SO of the uirplane’s 
on the wheels for effective brak- 

g immediately 

Johnston said _ that 
hanges 
there is little effect on trim from power 

This means that full power 
ipplied quickly for a go iround 
g the pilot to fight heavy 


while the 70 


trim radically as speed changes, 


I'rim change caused by 
it high 


subsonic 
slight 
pitching moment is 


scparatu n 
numbers is also relativel 
mall negative 
than usual pitchup. 
carly _ test 
onsiderable buffet was caused 
tion at the 
the buffeting was 

rip the flight 

its mount \ fix has sinc 


experienced rather 

Johnston said that in 
pha i 
rudder. On one 
violent 


engineer's 


he reported 
irea of the 707 
vent too sudden recover 
nee induced vaws The pro 
lriven Stratocruiser recovered 
shudder that was 

ctimes unsettling to passengers 

There is no washout in the 
to the 707. Camber varies from station 

station along the span of the wing 
ind this is believed adequate to pre- 
vent tip stalls in normal operation. 

Johnston said that climb-out in the 
707 is made at 300 knots until increas 
ing altitude brings the Mach number 
indication for that speed down to Mach 
8 (about 30,000 feet). The remainder 
of the climb is made at Mach .8. At 
maximum gross weight the 707 reaches 
35,000 feet in 30 minutes. 

The 707 is capable of extremely 
rapid let-downs in the event of a pres- 
surization failure. The procedure is to 
reduce power, extend the spoilers to 
decelerate to 270 knots and extend the 
gear. With the wheels down, the pilot 
may accelerate to the landing gear plac- 
ard speed of 310 knots and Iet down 


has been limited 
from 


snap and 


wing 
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New 


Major 
components for the turboprop-powered 
Loc kheed 


shaped on a new radial draw former, be- 


Tool for Electra 


airframe and skin structure 


Electra transport will be 
lieved to be the largest ever built. The 
machine will form parts up to 33 ft. 
long and will produce curved shapes in 
two planes and full circular pieces up to 
88 in. diameter. 

The 46-ft. 9-in. x 30-ft. 7-in. machine 
will have electronic pressure and tension 
controls. Being built by Cyril Bath Co., 
Solon, Ohio, it will cost some $275,000. 

A similar but smaller machine will be 
delivered by Cyril Bath soon to Bell 
Aeronautical Co., San Diego, at a cost 
of about $150,000. Sikorsky Aircraft 
Bridgeport, Conn., has installed another 
model at a cost of about $200,000. 











it 14,000 feet per minute with a cabin 
ingle no greater than 30 degree 
Constant flow oxvgen masks for the 
passengers drop out of the ceiling if 
pressure fails. Oxygen quantity ts adc 
quate to supply a full load of passengers 
for a period equal to roughly half the 
time range of the urplane it 20,000 
feet Range is penalized by cruising 


it any lower altitude. 


FOR BETTER BUSINESS 
FLY TO HAMILTON 


79.48 Saas: 
HAMILTON ‘* 
MUNICIPAL 


AIRPORT 


© 


RUNWAYS 
(asphalt) ; 
é x 150% 
5188’ x 1507 


3100’ x 150" 


Ce ie 
SS") pNEAR HAMILTON/> 
SY ONT. CANADA J/ 
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ADEQUATE FACILITIES 
FOR BUSINESS AIRCRAFT 


Only 6 miles from Hamilton, Ontario, 
Canada's largest industrial city. If you 
ore planning Canadian expansion there 
ore over 565 industries to serve you. 
Complete information on the airport 
and industrial opportunities on request. 








HAMILTON MUNICIPAL AIRPORT 


Mount Hope, Ontario, Canada 


built to 
save you 
money 


DARNELL 


CASTERS & WHEELS 


FOR YOUR 
COPY! 


made in all sizes in both swivel 
and stationary types 

furnished with either semi-steel 
or rubber tread wheels 

assures maximum floor protection 
and reduces wear on equipment 
plus an appreciable increase in 
employee efficiency 


DARNELL CORPORATION, 
LTD. 


DOWNEY (LOS ANGELES COUNTY) CALIFORNIA 
60 WALKER STREET, NEW YORK 13, NEW YORK 
36 NORTH CLINTON STREET, CHICAGO 6, ILLINOIS 





BALL and ROLLER BEARINGS 
_—_ and Roller Bearings, used for many years 
as main bearings in aircraft engines of all types, 


will also meet the demands of high speeds and ele- 
vated temperatures in today’s aircraft accessories. 





aC 


M-R-€ BEARINGS ARE USED IN 


Generators Pneumatic Starters 

Alternators Constant Speed Drives 

Combustion Starters After-Burner Fuel Pumps 
High Speed Accessory Turbines 


M-R-C Engineers Are Available for Consultation on Your Bearing Problems 


MARLIN ROCKWELL CORPORATION 


Executive Offices: JAMESTOWN, NEW YORK 





Armour Imitates Heat, Dust Erosion 


iting and crosion§ by 


Surta he 
irborn ind meteoric dust are being 
imulated at the Armour’ Research 
m of the [hmois Institute of 


’ 
hring dust particies it 


mndati 


near the muzzle of a 
Impact blasts molten metal 


model. It Ippears possible to ac 
is high as 


shock tube 


particles to speeds 


fps by varving 
minarv tests indicate that thin 
mctal shiclds may not provide the neces 
irv protection for satellites or aircraft 

| missiles at high altitudes. An .005 
nch copper plate has been penetrated 
nd the surface of a half-inch aluminum 


plate has been severely damaged bv dust 
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propelled at speeds of 4,000 fp 

Research in this 
exact data on the 
dust in 


areca is made 
bv the lack o quan- 
tity, composition, ind size of 
Some 

have revised upw ird earlier estimates of 
Orbital velocities of the 
is high as 30,000 Ip ind 
ibout 


the upper atmospherc scicntists 


the quantity 
dust mav be 


velocities will be 15,000 


This ik 


rps 


PRODUCTION BRIEFING 





Military propeller output decre ised 

last veat 1954) and civilian 
propeller output decreased 2%, accord 
ing to the Department of Commerce. 
l otal lircraft propellers and 
parts 
complete propellers tot Wed $120 mil- 


OVCI 


value of 
shipped by plants manufacturing 


lion. 

Cold extrusion of titanium has been 
successfully accomplished by the Bat 
telle Memorial Institute, ¢ 
Ohio, for ARDC’s Wnght Air Develop- 
ment Center, Ohio. Simple round bars 
of pure titanium have been reduced 40 
70% in 


leas 
olumbus, 


irea, increasing their strength 
from 25 to 60 of full work-hardened 
value. First the billet is with 
phosphate-flouride to prevent the highly 
reactive titanium from forming alloys 
with the tools. ‘Them it is punched 
through the extrusion die under a pres 
sure of 100,000-280,000 psi. A petrol- 


coated 


— 
General Electric 
Offers a Complete Line 
of Instruments 
for Both Commercial 
and Military Aviation 


ELECTRICAL QUANTITIES 


Voltmeters and Ammeters 
Frequency Meters 
Weott-Vor Meters 


Line Test Sets 


ENGINE SPEED 
Tachometer Generators 


Tachometer Indicators 


POSITION 


ransmitters 


Indicators 


FUEL FLOW 
Transmitters 
Indicators 


Power Supply 


NAVIGATION 


Directional Compass Systems 
Remote Compass Transmitters 


Gyros 


LIQUID LEVEL 


Transmitters 


Indicators 


TEMPERATURE 


Servo-indication Systems 
Thermocouple Assemblies 


Thermocouple Harnesses 


COMPONENTS 


Position Elements 
Speed Elements 
Servo Motors 
Temperature Elements 


Gyro Motors 
TRANSFORMERS FOR AIRCRAFT 


For further information on any of the 


complete line of General Electric 


oircraft instruments, contact your 
necrest G-E Apporatus Soles Office 
or write Section 586-9, General Elec- 


tric Company, Schenectady 5,N. Y. ¢ 


GENERAL @@ ELECTRIC 
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_ * 7COVEIa 
| Lockheed Gears Up 
For Atom Plane Work 


At _2 Site 


Bought Near 


Dawson, ille 


Wy 

a 10,000 has 
“a 

> 


WANT 
OPPORTUNITY 
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Career? 
Challenge? 
Sound Future? 


THIS, IS IT! 
at 


Lockheed in Georgia 

















d, Ohio 


cum base moly-disulfide-graphite lubri- 
cant is used to inhibit scizing. On the 
ubject of titanium drawing AvIATION 
Week has learned from M. F. Judkins, 
Firth Stirling Co., that, surprisingly 
cnough, Super Kem-Tone, the interior 


house paint, makes a good lubricant. 


Publication PB 111707, Spot and 
Seam Welding of Titanium and ‘Titan- 
ium Alloys, may be ordered’ from 


U.S. Department of Gemmerce, Wash 
ington 25, for $4.75. -It contains in 
formation on welding processes for 


commercially pure titanium sheet, oxy- 
titanium-base alloy, Ti- 


manganese titanium-base 


gcen-nitrogen 
LOOA and 8‘ 
a 


HON 


Chemical milling cuts the weight of 
ome aircraft parts 75%. U. S. Chemi 
il Milling Corp., Culver City, Calif., 


reports use of a new etching process 


economical for short runs and much 
more versatile than conventional ma 
chine methods 


Selected European technical articles 
relating to all fields of manufacturing 


ind production are being translated, 
digested and sent out. on a monthly 
basis, the Department of Commerce 


mnounces. Subscriptions to this service 


ire handled by the O. E. E. C. Mission 
Publications Office, 2000 P Street, 
N. W., Washington 6. The rates are 


¢9 
“ 


$24 a vear or $2.50 a single issue 


Hycon Mfg. Co., Pasadena, Calif 


has established a Camera and _ Instru 
ment Division 
Two M.LT. faculty members have 


formed ‘Tyron, Inc., Dr. Harold Mick- 
lev and Ernest Neumann announce that 
their firm, located in Cambridge, Mass., 
will investigate mechanical and chemi 
cal processes 


The American Brass Co. is building 
a new aluminum mill in Terre Haute, 


Ind 


The Tube Manifold Corp. _ has 
opened a new 82,000 sq. ft. plant for 
fabricating tubular products. 


Axelson Manufacturing Co., Los An 
geles, has started work on an 110,000 
sq. ft. expansion at Montebello, Cal., 
intended to consolidate the company’s 
iircraft landing gear and component 
ndcavors 


Titeflex, Inc., as part of their $1,500, 
000 move from Newark, N. J., has en 
larged their Springfield, Mass., plant 
from 250,000 to 300,000 sq. ft 


Alloy Precision Castings Co., manu 


facturer of investment castings, has 
leased a 23,000 sq. ft. plant at Cleve 
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Phe company uses frozen 


| 


At Your 
Service... 


ydrospin 


| shapes 


have 


A few of the typical 
of metal parts 


which 


been Hydrospun 





Take Advantage of This Power Spinning Process 


and Cut Your Manufacturing Costs 


A Cincinnati Hydrospin machine is now 
in operation at Kaiser Metal Products, 
Inc., and is available to missile, jet engine 
and other manufacturers for development 
and production work. 

Under high compressive forces, rollers 
form an inexpensive flat blank or simple 
preform to the shape of a rotating mandrel, 
usually completing a part in one pass. 
Movement of the roller brackets is con- 
trolled by hydraulic and makes 
possible irregular wall thickness and curved 
wall shapes. Strength characteristics are 


tracer 


improved and finish is excellent. 


Savings Take Many Forms 


Forming by this method 
obsoletes many chip cutting operations 
with resulting savings in labor, material 
and machines. One manufacturer has made 
savings of 100 Ibs. of critical high tempera- 
ture alloy in one jet engine part alone. 
Another development on a missile part 
shows savings of 40° in material over 


economical 


draw die method and saves weight of the 
finished part by contro! of wall thickness. 

A wide range of metals has been suc- 
cessfully Hydrospun and, as the above 
photograph shows, an unlimited variety 
of tubular, conical and hemispherical 
shapes is possible. Ask us about ways to 
put this Hydrospin to work for you in 
solving your manufacturing problems on 
hard-to-make, highly stressed parts. We 
can show you how to produce a better part 
at a definite cost saving. Write for brochure 


today. Address Dept. A, 





This Cincinnati Hydrospin, one of the few 
now in operation, may be the answer to your 
production problems 


Design Engineers: Take advantage of controlled wall thickness possible by 


this process and consider redesign for ultimate strength and weight savings. 


KaAIseER AIETAL 


BRISTOL, 


Ms, wie a 


FP rRopuctTs, inc. 


PA. 
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(ADVERTISEMENT) 


Vickers Servo Pump Systems 


Provide rapid and accurate response to minute 
electrical or mechanical Signals 


The Vickers Servo Pump Unit shown 
at the right is a _ signal-controlled, 
variable delivery, positive displace- 
ment, reversible flow oil hydraulic 
pump. In combination with a rotary 
or linear hydraulic motor, it forms a 
signal-controlled hydraulic transmis- 
sion for remote control operations and 
high-response servo systems. 

The servo transmission may _ be 
considered as a power amplifier when 
viewed from the electrical signal input, 
of about five watts, to the mechanical 
power output of several thousand 
watts. Various sizes of transmissions 
have been built, having output capac- 
ity ratings from one to four hundred 
horsepower. The servo pump de- 
velops only that pressure required to 
move the load . which means re- 
duced pressure over the greater part 
of the system life since peak loads 
occur only infrequently in the majority 
of systems. This greatly reduces power 
losses and minimizes heat rejection. 

Any type of prime mover of suff- 
cient capacity can be used to furnish the 
power input . . . electric motor, auxil- 
iary drive pad on an airplane engine, 
air turbine, hydraulic motor, etc. Sub- 
stantially constant speed is desirable. 


Variable Pump Volume 
Controlled by Signal 

Heart of the servo pump unit is the 
Vickers Variable Stroke Hydraulic 
Pump. This is usually a nine-cylinder 
pump housed in a_pintle-mounted 
yoke. Varying the yoke angle varies 


piston stroke, hence, output volume 
from zero to maximum in either 
direction of flow. A stroking piston 
actuated by a pilot valve varies the 
yoke angle according to signal. 

Low Control Power Requirement 

Power for control low 
in a servo pump unit because metering 
valve action is confined to the volume- 
regulating system which is a low 
power level (100 to 300 psi) hydraulic 
System separate from the power trans- 
mission hydraulic circuit although a 
part of the pump unit. This volume- 
regulating system controls piston dis- 
placement and direction in the power 
pump which can operate at pressures 
up to 3000 or 4000 psi. Pressure drop 
across ports of a metering valve, with 
its inherent is avoided in the 
power transmission system. Final power 
output from the pump is determined 
by the volume of flow which the 
volume-regulating system demands 
and by the actual resistance of the 
load . . . is not dependent upon pres- 
sure drop methods of control. 

In a control system employing 
this servo pump, the variations in 
gain resulting from load change are 
negligible compared to those which 
may occur in a similar circuit con- 
trolled by a valve metering directly 
in the power line. 


Constant Displacement 
Hydraulic Motor 

Flow and pressure generated in the 
hydraulic pump are carried by tubing 


purposes is 


k SSCS, 





SYNCHRO, TACHOMETER, 
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SOLENOID 
OR I 
MECHANICAL A 








HYDRAULIC PUMP 
SERVO CONTROLLED 


SYNCHRO 
or MECHANICAL 
“FOLLOW VALVE” 


FOR BUILT-IN 
MINOR LOOP 


OR MECHANICAL 
POSITION SIGNAL 


LOAD 











HYDRAULIC 








PILOT VALVE 1 
ERROR 
SIGNAL 
a s 
a 
INITIATING 
SIGNAL 








AMPLIFIER AND OTHER 
>| ELECTRICAL CIRCUITS 


OR 
4 MECHANICAL SIGNAL MIXER | 


MOTOR 








SIMPLIFIED DIAGRAM illustrates a servo control system employing Vickers Servo 


Pump Unit and Constant Displacement Hydraulic Motor. This system accepts initiat- 


ing signals (either electronic or mechanical, depending on type of system 


, compares them 


with feedback signals from load and (through controlled changes in direction and volume 
of fluid pumped to motor) corrects the load as required. For added accuracy and stability, 
a minor loop providing signals proportional to rate of flow may be added. This may either 
be built into the pump in the form of a mechanical “follow valve” which results in modu- 
lating the flow as a function of the net signal to the pump, or may be a synchro which feeds 
a signal proportional to fiow rate into the amplifier. The controlled output may be either 
a function of the position or velocity of the load. 
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with no intermediate valving to the 
hydraulic motor or linear actuator. 
The fixed stroke hydraulic 
provides torque directly proportional 
to pressure and speed directly pro- 
portional to flow rate. 


High Power-to-Weight Ratio 

The servo pump 
associated hydraulic 
signed for high power-to-weight ratio, 
high torque-to-inertia ratio, low inerua 
parts, and high resonant 


motor 


unit and _ its 


motor are de- 


of rotating 
frequency. 
Typical Example 

High power-to-weight ratio—3.76 hp/lb (motor only) 
High torque®-to-inertia ratio—3.5 x 10° lb-in./sec* 
Low inertia of rotating parts— 052 tb-in.* 
High resonant frequency — 20 cps (entire system) 

Other advantages are reliability and 
versatility of application. The smooth, 











stepless speed changes and ability to 
hold position against any variation in 
load are additional reasons why this 
unit is a desirable resource which can 
solve many design problems. 

Important among the applications 
of Vickers Servo Pump Units is ex- 
tremely fast and accurate positioning 
of gun turrets on aircraft. Another is 
actuation of the exhaust nozzle for jet 
engines; here the servo pump’s char- 
acteristic of providing at all times only 
sufficient power to meet the momen- 
tary demand minimizes the power 
loss and therefore the heat rejection. 
The greatly reduced average pressure 
level in this type of system prolongs 
the life and improves the reliability 
of all components. 

For further information, ask for 
Bulletins SE-15 and SE-18 or get in 
touch with your nearest Vickers 
Aircraft Application Engineer. He 
can arrange for an engineering team 
to consider your problem and propose 
an optimum solution. 

ATED 

VICKERS INCORPORAT 

ADMINISTRATIVE and ENGINEERING CENTER 
Department 1462 © Detroit 32, Michigan 
Aircraft Application Engineering and Service Offices: El 
Segundo, California, 2160 Imperial Highway « Detroit 32, 
Michigan, 1400 Oakman Blvd. (Service Only) ¢ Arlington, 
Texas, P. 0. Box 213 « Washington 5, D.C., 624-7 Wyatt Bidg. 
Additional Service facilities at: Miami Springs, Florida, 
641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE “ROY” 1149 
CABLE: Videt 


OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd; 
Great West Road, Brentford, Middx., England 


Engineers and Builders of 
Oil Hydraulic Equipment Since 1921 





nd, Ohio. The company uses frozen 
I ' in intermediate step in ob 
hell molds to cast pre 

ind aucraft control com 


Allegheny Ludlum Stee] Corp. has 
d to furnish technical know-how 
Midvale-Heppenstall Co., Phila 

the subject of the latter 


cw production of onsumable clectrod 


] 
phia, on 


uum remelting of steel and ferrous 
up ba llovs. Allegheny Ludlum 
that the high tempcrature super 
roduced by this method at its 
vlict, N. Y., plant have been in 


cat demand for jet engines. 


Robertshaw-Fulton Controls Co 
nstructing a new laboratory building 
its Acronautical Division, Anaheim, 
in expansion of its guided 
interests 


First quarter earnings for Acronca 
nufacturing Corp., Middletown, O 
reported at $4,993,554 with net im 
it S150,68S The company’s 
estimated t $31.000.000 ind 


Recent completion of a 25,000 sq 
Radioplane building marked one of 
first steps in Northrop’s plan to 

large aircraft manufacturing 


enter at Fl Paso, Texas 


Gordon Enterprises, camera manufa 
turing firm of North Hollywood, Calif., 
has finished a fourfold expansion begun 
one month ago with the icquisition of 
an additional 42,000 sq. ft. building 


F-104 wing and J57 component sub 
contracts are expected to insure con 
tinued high level of productivity at 
Tem Aircraft Corp., Dallas, Texas, 
which had first quarter sales of $19 
621,602, an increase of 19% over last 


year's quarter 


American Research Corp., Bristol, 
Conn., started work on an 8,500 sq. ft 
building at Farmington, Conn., to 
commodate increased demand for their 

nmental test equipment 


Lockheed has started work on a new 
Missile Systems plant at Sunnvwvale, 
Calif 


Fischer & Porter have commenced 
work on a new million dollar office 
building at their Hatboro, Penna., 


} 
WOTRKS., 


Acroquip’s subsidiary, Acro-Coupling 
Corp. has recently opened a subsidiary 
of its own in Burbank, Cal., to form, 
weld and braze tubular components for 
aircraft and industrial tubing. 
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& Stevens 
Aircraft Weighing Kits 


PUT THE “PAY” 
IN PAYLOAD 





There’s no guesswork in achieving opti- 
mum payloads with maximum flight safety 
when the Cox & Stevens Electronic Air- 
craft Weighing Kit is on the job. Problems 
of weight and balance can be worked out 
on the spot. You don’t wheel the plane to 
the scales . . . you take the scales to the 
plane . . . in a portable case. 

Each axle is weighed independently. 
The wheels are jacked off the ground, with 
an electronic “load cell” placed between 
each jack and axle pad. Guaranteed accu- 
racy is within 1/10% of the applied load. 

Four sizes of kits are available for 
weighing the smallest to the largest mili- 
tary or commercial aircraft. Proved opera- 
tionally under all climatic conditions by 
leading operators throughout the world 
for many years. 


W 


Ask for Bulletin C&S-A SSS, 





COX & STEVENS ELECTRONIC SCALES DIV. WZ 


CORPORATION OF AMERICA 


WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meter Company 





CONQUERING the Time Barrier 


Yar, 


COMPUTERS by MAXSON — both digital and analog — 


are translating split-second demands into instant action 
in bombing, fire-control, and navigation 

in airborne, ground, and shipboard service. 

Ask Maxson about design, development, and production 


to your special requirements. 


MAXSON develops and manu- 
factures systems, subsystems, 
and components in armament, 
navigation, electronics, and spe- 
cial devices. 





AVIONICS 
Control System for 1975 Traffic Outlined 


By Philip J. K lass the ANDB’s postulated tem for that equat SAGI 


1975 was based on the following basi btainab] ghout the 





Boston—One concept of a Common s¢ yA 
System navigation and trafhe control © Air trafhe will triple by 1975, based © Minimum airborne equipment 
for 1975 calls for a nation-wide network m Civil Aeronautics Administration ire’ 

f ground radars and full integration of nd Port of New York Authority esti e Equitable handling of 
Common Svstem and the SAGI i mate ft, regardle ft 
dctcnse system e Positive (Il R-type) control of lal ne cquipment 


i 


cl C 


Ihe possible 1975 system, resulting the will be required in some high e Airspace segregation 


rom an Air Navigational Development — d i Ircas is New York. Using ircraft can be u roviding that 
Board systems engincering approach to cs O 75 traffic, this means nd speedy mt in be cquital 
updating the basic Common System w York area will have t O distributed to a rspace usc! 
oncepts cnunciated in 1947-1948. bi adate 465 operations per hour under e(Ground derived information will b 
RTCA’s Special Committce 31, maditions used as basic trafh ntrol information 
sed by James L. Anast at the spring © Combination area and airways rol ithin the hi ticabili 
mbly of the Radio ‘Technical Cor vill be needed, coupled possibh ised on e assumptions, ANDB 
on for Acronautics Cxpresswat for high speed rath a r\ | po cd ti following 
Developed while Anast was chief of ovement rca control requires 1 picture y vstem 
\NDB’s Systems Engineering Group ormation fre 1 greater air-space area, | 
cepts take on special significance nor TOU ommunication and data ong-rang¢ i ens irveillanc 
ise of Anast’s recent appomtment I ng facilities nd det upplemented 
Svstems Planning Advisor to Edward ¥ air defense tacilities will be bi radars, will provide information 
Curtis, the President's special assist 1 gration into a com ( ircraft irspace. This wall 
nt for Aviation Facilities Planning nee nse trafhc contro] svstem I 


? 








A TERMINAL 
x ¥,7 INDENT 

















1975 traffic control system, conceived by Air Navigation Development Board’s team of expert advisors, proposes to integrate civil traffic 


control and air defense SAGE system. 
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Bendix 
Products 
Division 





' tfyrN 
amma) 


REDUCE YOUR PARTS 
INVENTORY, INCREASE 
OPERATING EFFICIENCY... 


by calling the Bendix 
Distributor nearest you! 


The services of authorized distributors han- 
dling parts and units for Bendix* carbure- 
tion systems or landing gear equipment can 
mean a great deal to fixed-base operators. 
For by buying through the nearest Bendix 
Distributor, fixed-base operators can reduce 
inventory —eliminate follow-up costs —econ- 
omize on transportation —keep obsolescence 
at a minimum—reduce product deteriora- 
tion, insurance, storage space and taxes. 
Sounds like a lot to promise, but if you 
will get in touch with your nearest Bendix 


Distributor, he will be glad to aaganetrate, : 


RADT MARK 


just how the program works. 


BENDIX civision SOUTH BEND, ‘0. 


Airwork Corporation 
Miami, Florida 


Air work Corporation 
Millville, New Jersey 


Aviation Electric Ltd. 
Montreal, Canada 


W. J. Connell Company 
Newton Upper Falls, 
Massachusetts 


General Aircraft Supply 
Corporation 


Detroit, Michigan 


Pacific Airmetive Corporation 
Burbank, California 


Pacific Airmotive Corporation 
Oakland, California 


Pacific Airmotive Corporation 
Kansas City, Kansas 


Pacific Airmotive Corporation 
Seattie, Washington 


Southwest Airmotive Company 
Dallas, Texas 


Standard Aero Engine Ltd. 
Winnipeg, Canada 


Standard Aircraft 
Equipment Co. 
Mineola, Long Island, New York 


Van Dusen Aircraft Supplies 
Minneapolis, Minnesota 





transponder (beacon), either the more 
sophisticated muti-code unit now con 
templated for airline use, or a simple 
unceded beacon. Lightplanes might 
carry a simple corner reflector to rein 
force ground-radar echos. 

Data from radars will feed into the 
SAGE AN/FSQ-7 computers, whil 
similar data from civil terminal area 
radars will feed into Volscan-type track 
ing computers (AN/GSN-3_ return-to 
base system). ‘These tracking computers 
in SAGE and Volscan will keep tab on 
individual aircraft within the airspacc 
under their control. Information from 
the computers, including aircraft posi 
tion, altitude, speed and heading, will 
feed into what ANDB calls the traffic 
control element. This consists of an 
airspace reservations computer, a sym 
bolic display of airspace occupancy, and 
the human controllers. (The trafic con 
trol clement would be located in CAA 
control centers.) 


Automatic Posting 


The airspace reservations computer 
will calculate cach aircraft's estimated 
arrival time over its next fix, automati 
cally print out a flight strip card which 
is sorted and automatically displayed in 
chronological order with other aircraft 





Engineering Team 


When the re-organized ANDB in 
1954 tackled development of an im- 
proved Common System capable of meet- 
ing 1975's trafhe demands—it found a 
lack of clearly stated definitive require- 
ments and insufficient scientific effort 
being devoted to synthesis of the future 
system, White House Adiviser James L. 
Anast told RTCA. 

ANDB formed a systems engineering 
advisory team seat made up of 10 in- 
dustry and government experts. Seat 
proceeded to analyze the original SC-31 
master plan together with a host of sub- 
sequent documents and policy state- 
ments issued by the Air Coordinating 
Committee and other agencies. 

“We found basic disagreements be- 
tween these documents in major and 
detailed aspects of the system and were 
unable to synthesize a unique system 
concept from guidance contained in 
these documents,”’ Anast said. 

If ANDB were to be able to provide 
guidance for future developments, it 
had to “postulate’’ the Common System 
of 1975. Anast prefers the word “postu- 
late” to “define,” because ANDB recog- 
nized that the system might have to be 
revised as new data, techniques, or off- 
cial policy statements became available. 

“The system design had to have in- 
herent growth possibilities without risk- 
ing radical changes in control philosophy 
and equipment.” 
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duc over the same fix. When an aircraft 
leaves the area under control of 
center, the reservations computer auto 
matically will transmit its flight plan 
(via teletype circuits) to the adjacent 
reservations computer 
will prepare 


onc 


center's airspace 
which automatically 
post its flight strip. 
Data on aircraft not under radar sur 
veillance can be inserted into the reser- 
vations computer manually by the hu 
man controller 
ANDB expects that one or more of 
following types of ground-air communi- 
cations will be employed 
e Military data link for interceptor air- 
Cl ift 
e Civil data link, or air traffic control 
(ATCSS) as it is us 
routine 


and 


signaling svstem 
ually called, for 
structions 

e Voice communications. 

Because SAGI inter 
ceptors will funnel through the central 
trafic control they must be 
given an over-nding priority relative to 
civil traf This 

provided by what ANDB calls a 
which blocks civil ATCSS 

voice communications when SAGI 
needs to ti instruc 


tions 


1975 Navigotion 
ANDB believes that 


computers and/or short-term 
will 


clearance in 


commands to 
clement, 


control instructions 


TNNIXCT, 


nsmit ground-ai 


iutomatic dead 
reckoning 
stability 
upplement present ground-based radio 
uids, such as VOR/DME and ‘Tacan. 
[heir purpose will be to give the pilot 
1 contmuous indication of his aircraft's 


inertial guidance systems 


osition 
flights 

Where hehtweight 
dead reckoning computers are emploved, 
information on aircraft position as est ib 
lished bv ground radars will be trans 
mitted automatically at periodic inter 
data lmk or ATCSS and 
displaved in the cockpit to permit the 
pilot to reset his DR computer. An 
ittractive possibility is to intro- 
duce such corrections automatically, as 
in the recentl announced Scan. 

AW June 11, p. 71.) 

The terminal area will employ Vol 
automatic scheduling com 
puters which now are designed to assert 
control when aircraft are 60 miles out. 
In high-density, multiple-airport areas, 
this control might extend out to 100 
miles or bevond, Anast believes. 


particularly during off-airwavs 


scmi-automatic 


vals Vid 


other 


l Cal 


scan-ty pe 


The Questions 


A number of questions must be an- 
swered before the proposed system 
could become the official Common Sys 
tem, Anast points out. 
eCan SAGE and Common System 
needs be integrated without adversely 
affecting air defense capabilities? 
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e Will this system serve the necds and 
mect the desires of all airspace users? 
Before the last question can be an 
will be make 
things 
from 
speed 


swered, it necessary to 
mathematical 
is distribution of 
now until 1975, by 
ind other characteristics, techniques for 
and airways control, 


ratcs 


analvses of such 
urcraft 


irca, altitude, 


tvpes 


combining area 
data transmission 
ments of the system. 

Equally important, Anast believes, is 
ictual full-scale experimentation in the 
problems of integrating air defense and 
ur trafic control systems. A_ limited 


program 1s now under wav in the Boston 


between cle 


irea 
However, “We won't make too much 
until a single national experi 


trafhce control facilitv is 


progre SS 
mental air 
1\ ulable +3 


Need Not Wait 
Se it’s 
to meet 1975's 


ulabk 


whic h 


of the svstem 1 
needs pointed up pres 
equip 
immediate ‘help in 


Most are 


1975 system pro 


inalvsis quired 


ently ay technique ; and 
ofter 
problem 


ment 
olving 
compatible with the 


present 


include 
inner 
1S developed by (¢ 


posed Ihe SC 
e Iwin feed 
single airports 
Fechmical Development Center 
e Use of air defense radars in 
cnroute areas by remoting thei 
CAA center Vhis 
investigation.) 

@ Volscan for us« 


stack svstems for 
\A’s 


critic il 
data to 
urrently is under 


in high-density areas 


e Air traffic control transponders, cur- 
rently being readied for CAA evalua- 
tion. 
e Airport surface 
ippropriate airports 
e Air-expressways. 
© Reserved low-altitude airways for hcli- 
copters and low-speed aircraft 
© High-speed runway cntrics and cxits 
In addition to research and develop 
ment of a long-range future common 
svstem, Anast believes that the CAA’s 
new five-year plan could well be aug 
How 


ever, he adds that “‘to budget for radars, 


detection radar at 


mented by some of the foregoing 
beacons and additional navigation aids 


is fine, but unless..accompanied by a 


vigorous program of procedural im 
provement such as that developed by 
the CAA’s Technical Development 
Center and the USAF’s TRACALS 


project, the Common System will not 
grow at the required rate 


ANDB Limitations 
Commenting on the handicaps und 
which ANDB has operated, Anast said 
that it ; 
ful” in getting its re 


has been “somewhat unsucce 
ymmendations a 
whos 


cepted by participating agencies 


tolerance to 


ittitudes have from 
hostility 

Despite this, and “‘a mere dribble of 
funds which compete with the massive 
military R & D programs in navigation 
ind trafic control ANDB has taken 
iction to the limit of our capabilities,” 


Anast said. 


Tange 





FOR_ MATING OF FRONT INSERTS 


New Miniature High-Altitude Connector 


Miniature high-altitude connector capable 
of use at up to 125,000 ft., employs novel 
staggered construction (sketch) which gives 
long (@ in.) creepage path between pins 
despite small connector dimensions. Device 
is rated for 1,800 v.a.c. at sea level, 800 
v.a.c. at 70,000 ft., but reportedly has oper- 
ated up to 3,500 v. at 125,000 ft. before 
breakdown. Connector reportedly can with 
stand 200 G shock and shows no resonance 
to 2,000 cps. Standard connectors are avail- 
able with 1, 3, 7, 19, 37, or 61 pins. Manu- 
facturer: R. A. Castell & Co., 740 Salem, 
Glendale 3, Calif. 


\ 





COCKPIT (foreground) simulating that of F-102 jet interceptor, and electronics components, ready for installation in Air Force T-29. 
Some 13 men are required to test the electronic control system developed by Hughes to test fire control and navigation systems. Once test 
plane is taken aloft by regular pilot, control is shifted to pilot in simulator cockpit in cabin, who flies big plane as though it were a jet. 


Special nose on T-29 houses antenna of electronic control system. 


Pilot Flies T-29 From F-102 Mockup 


HUGHES’ Engineer R. E. Moore in “plane within a plane.” Behind cockpit, technician 
works at cockpit observer’s station. Crouching aft, another adjusts computer test equipment. 


76 


By Richard Sweeney 


Culver City, Calif.—Hughes Aircraft 
Co. has mocked up an F-102 cockpit 
in an Air Force T-29. A pilot actualh 
flies the big ship from the fighter cock 
pit in the plane’s cabin. Purpose of 
the instaHation is to enable Hughes to 
check out its fire control and naviga 
tion svstems in flight, but other po 
sible uses are opening up, such as ob- 
scrvance of pilot reactions to various 
situations during flight 

The installation enables company 
technicians to install avionic gear, flight 
test it and record its performance in 
flight. In cases of subnormal perform 
mce or component malfunction, tech 
nicians can replace the defective part 
and attempt to determine what causes 
the malfunction. 

Full instrumentation is provided, 
utilizing data recording suitable for 
IBM punch card data reduction 

(he I-29 carries a complement of 
13 persons, including the test pilot 
who flics the F-102 I-29, the regu 
lar flight crew, and technicians who 
work with the avionic gear under test 

In addition to the advantage of ac 
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cess to all equipment in flight, the 
setup provides for longer test periods 
aloft than could be obtained with an 
F’-102, and at a much lower cost. 

The test bed utilizes extensive photo- 
graphic installations to cross check the 
avionics systems under test. 

Photos are taken and accurate timing 
checks of the tracking antenna pro 
vided for. 

Simultaneous reference 
tures are taken of the ground track 
target and of the data recording instru 
ments and test panels 

While other crewmen are evaluating 
the avionics, a psychologist sitting im 
mediately adjacent to the F-102 mock 
up 1s ible to observe closely pilot reac 
tions toward the information 
presentations during flight. 

Presently under test is an advanced 
wionic navigation-fire control system 
for the F-102A. However, the test bed 

capable of handling installations of 
many types of cockpits and fire con- 
trol from other models of 
fighters or bombers. 


CTOSS pic- 


Various 


systems 


FILTER CENTER 


(The following items are based on papers 
delivered before the recent Spring As- 
sembly of the Radio Technical Com- 
mission for Aeronautics at Boston.) 


> B.S. (Before SAGE)—Dr. George | 

Valley, Jr., associate director of Lincoln 
Laboratory, describing the chaotic prob 
lem of air defense without automatic 
data processing techniques: “With the 
number of men tracking radar targets, 
their supervisor, and the supervisors of 
supervisors, the amount of communica- 
tions machinery required to chain all 
these hierarchies of men together gets 
to be so large that what one has donc 
is to push the problem back through 
various layers of radar sets, PPI scopes, 
tracking officers and the like until finally 
it has been lost. Having lost sight of 
‘the problem one is misled into thinking 
he has solved it.” 


> Radar Shortcomings?—Spceaking of 
the views held in some quarters that 
ground radar is not suitable for air 
trafhe control because it is unreliable 
ind not capable of detecting all aircraft, 
Dr. Valley says: “This is . almost 
entirely because the radars in use are 
underdesigned for the purpose and are 
inadequate in theory as well as in prac- 
. . It is possible to make radars 
which in all characteristics would be 
satisfactory for the air traffic control 
purpose, just as they can be made sat- 
isfactory for the air defense purpose. 
Moreover, a network of radars set up 
for air defense will detect all aircraft 
regardless of whether they are com- 


ee. . 
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mercial or military, and so it is a waste 
not to use the information.” 


> Don’t Blame Engineers—“Our im 
mediate need (in air trafhc 
not better work from th« 
Our need is more imaginative work by 
the planners. We must find means of 
more accurately forecasting our aviation 
requirements so the efforts of our de- 
velopment people can be properly 
directed” . . . Maj. Gen. Gordon A. 
Blake, USAF, Director of Communica- 
tions-Electronics. 


control) is 


cngiecers 


> Security Roadblock—Gen. Blake pro 
posed a more liberal military attitude to 


speed civil use of new military com- 
munication-navigation cquipments de 
veloped under security wraps. Blake sug 
gested that a special group in the Joimt 
Communications Electronics Commit 
tee of the Joint Chiefs of Staff (JCEC 

JCS) and a special security-cleared civil 
committee, perhaps in the RTCA, could 
examine new classified developments to 
see if they had potential Common Svs 
equipment mn 
work to 


tem use, include such 
Common S\ 
promot 
potential civil benefits outweighed s« 
In answer to an 


, Gen. Blake in 


iuto-navigators, 


stem planning, 


declassification as soon as its 


curitv considerations 
\viaTion WEEK query 
dicated that Doppler 





ACCURACY! 


Each month, hundreds of 
Whittaker gyros are used in the 
missiles which are so vital 

to our nation’s defense. 
Accuracy in this project is 

of critical importance. 
Whittaker gyros meet these 
requirements with a rejection 
rate of less than 2%. 
Whittaker Gyro will 

be pleased to place 

its experience and facilities 
at your disposal. 


’ Whittaker Gyro 


DIVIGION OF TELECOMPUTING 
CORPORATION mee 
/ 


VAN NUYS, CALIFORNIA 


STANLEY 7-S511 





ELECTRONICS woops 
ENGINEERS: | = Your Quickest Source 
for “HARD-TO-GET”’ 


S- 


CANNON 
eLecranc 


for Instance: 


Cannons entire D line including sub- 
In the nose of the Douglas F4D miniatures DA, DB, DC and DD; also 
Skyray fighter interceptor is the DPB, DPD, and miniatures DPA and 
new Aero-13 Fire Control System DPX; also DX for printed circuits. 
developed by Electronics All plugs available in various layouts. 
Engineers at Westinghouse— 
Baltimore Divisions. This improved 
system makes possible the 
detection and destruction of 
enemy aircroft under no-visibility 
weather conditions. (Photo 
courtesy Douglas Aircraft 
Company, Inc.) 


VITAL PROJECTS 
such as AERO-13 
CHALLENGE YOU 


at 
Westinghouse 


BALTIMORE DIVISIONS 


Type “K” and “RK” with special 


ADVANCED EDUCATION Acme thread. 


The development of this System is but AT COMPANY EXPENSE 


one of a series of challenging projects 
in airborne, ground and shipboard 


Westinghouse encourages its 
electronics engineers to 
continue their education 
toward both M.S. and Ph.D. 
degrees. The company pays 
all tuition expenses. 


Divisions will be one of unlimited oppor- Coeocecececeeeeceg?® KO3 Miniature (‘with KO8 end bell), 
tunities—including opportunities for nylon insert & gold-plated contacts. 
work on advanced projects,and oppor- company’s expense. If you are interest- 
tunities to continue your education ed in this type of career, Westinghousé 


electronic systems that offer the elec- 
tronics engineer the true growth poten- 
tial so important for a real future. Your 


career at the Westinghouse Baltimore 


ae Hermetically Sealed GS Series with 
h t ! ; 
toward advanced degrees at the is interested in you your choice of flange. 


Current Openings EXIST IN THE FIELDS OF: 


CIRCUITRY FIRE CONTROL SYSTEMS VIBRATION 

MICROWAVES OPTICS RADAR DESIGN 
SERVOMECHANISMS PACKAGING FIELD SERVICE 
MAGNETIC AMPLIFIERS TRANSFORMERS INFRARED TECHNIQUES And OF COURSE, any AN or Firewall 
DIGITAL COMPUTER ANALOG COMPUTER COMMUNICATIONS Connector, whether of K or standard 


PROGRAMMING DESIGN ANTENNAS AN construction. Also UC, UD and 
TECHNICAL WRITING UE series of Sub-Miniatures 


Send . . 
re Sicl Drea Dope SET Aircraft Supply 
Westinghouse Electric Corp. W 


Friendship Airport 


Baltimore, Maryland 
i tania Authorized Distributor 


Cannon Plugs & Solenoids; U.S. Relays 


WATCH (new address) 
711 SOUTH VICTORY BLVD. 


Westinghouse BURBANK, CALIFORNIA 


Telephones | ru oenwall 2-8182 





Where big things are happening every day! 





uch as the General 
\PN-66 and APN 


nea f Hou 


ifions a 
found an amazing network 
t time consuming coordinat 
cure conflicting depart 


interests, confused — relation 


ilmos il} 
pel onal ob 
onom 
goed ta 
chnigu 

Long Overdue—A lrafh 
ATCSS), or “pn 


illed, for ti 


lime Saver—R 
} ) 


Dynamic Microphone 


New transistorized dynamic microphone has 
noise-canceling design to enhance intelligi- 
bility in aircraft use. Three-transistor pre- 
amplifier, built into mike element, permits it 
to be directly substituted for existing car- 
bon microphones without wiring change. 
New “Transdyne” mike comes in handset 
or hand-held nylon case. Manufacturer: 
Remler Co., 2101 Bryant Ave., San Fran- 


cisco, Calif. 


Aircraft Lockbolts 





to Fastener Line 


Lockbolts for the aircraft indus- 
try have been added to the exten- 
sive line of aircraft fasteners 
produced by the Cherry Rivet 
Division of Townsend Company 
at its plant in Santa Ana, Cali- 
fornia. 

Cherry Aircraft Lockbolts save 
weight, offer higher clinching ac- 
tion than rivets, more uniform 
clinch than bolts and nuts. Their 
use makes possible an effective 
seal and rigid joints with high 
shear and tension values. Fitting- 
up operations are simplified which 
helps increase production and re- 
sults in a lower installed cost. 

High production applications 
of the aircraft industry are espe- 
cially adapted to the use of lock- 
bolts since they combine the ad- 
vantages of riveting and bolting 
—eliminate the disadvantages. 

The Cherry Lockbolt line in- 
cludes a complete range of diam- 
eters, grip lengths, and head styles 


which are designed and produced 
to meet specifications and require- 
ments of the aircraft industry. 
They are available in alloy stee! 
and aluminum alloy. 

The addition of lockbolts to the 
Cherry line is further evidence of 
the continuing program at the 
Cherry Rivet Division which has 
as its objective the ultimate in 
fastening service to the aircraft 
industry. In fact, all the resources 
of the Santa Ana plant—experi- 
ence—technical skill—special 
equipment — tremendous capacity 
—the facilities of its research and 
development department plus the 
services of its field engineers are 
devoted exclusively to providing 
better fastening methods for the 
aircraft industry. 

For information on Cherry 
Lockbolts, write for new bulletin 
TCL-111 to Townsend Company, 
Cherry Rivet Division, P.O. Box 
2157-N, Santa Ana, California. 


CHERRY RIVET DIVISION 


Touinnnnd Company 
ESTABLISHED 1816 
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ELIMINATE VIBRATION 
PROBLEMS WITH 
PRECISION-BUILT 
DAMPERS 


’ 





FOR HELICOPTERS 


—s 


Houdaille Helicopter Dampers 
are known the world over 

for controlling vibration in 
rotor mechanisms and 

in castering landing gears. 

In addition, certain designers 
have found it necessary to 
use these dampers to prevent 
vibration on various other 
control devices. In fact, 
Houdaille is constantly called 
upon to provide sound 
solutions for many damping 
problems. 


e 
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For latest brochure giving complete operational 
and technical Helicopter Damper detads, 

write or wire: Houdaille Industries, Inc., 
Buffalo Hydraulics Division, 537 E. Delavan 
Avenue Buffalo 11, New York, U.S. A. 


HOUDAILLE INDUSTRIES, INC. 


BUFFALO HYDRAULICS DIVISION 
Formerly Houdaille-Hershes Corporation 
537 E. DELAVAN AVENUE, BUFFALO 11, NEW YORK, U.S.A 








tions load, and assuring positive allti- 
tude separation, is for pilots to use a 
fixed 29.92 altimeter setting for en 
route flight, switching to a barometric 
setting only when the aircraft is in the 
terminal area 


P Airborne Teletype Looks Good—Post 
reported that preliminary tests on an 
airborne teleprinter by North Atlantic 
carriers look quite promising, with suc 
cessful transmissions up to 1,200 mile 
from present ground transmitters Au 
borne teleprinter would be used for 
ground-air transmission of weather in 
formation and various routine flight 
instructions, relieving present voice 


channels 


POn New Terminals— ‘Designer 
new airport terminals arc making 
almost as difficult for the passenger 
find the right gate as for the pilot 
according to Capt. J. D. Smith, ¢ ipital 
Airlines. Airport design, including ap 
proach-landing lights, taxi-wavs and 
high-speed turn-offs will play a major 
factor in increased airspace utilization, 
Smith believes He claims that the 
U. S. does not have a single airport 
with what he calls “all-weather capa 
bility,” despite fact that necessary tech 
niques are available 


> Sorrv—American Machine & Foun 
drv’s new air traffic radar displav console 
uses a conventional cathode rav_ tubs 
Characters are formed on the tube by 
beam writing techniques and symbol 
generating clements. AME’s radar dis 
play docs not employ the Convair Char 


actron tube (AW May 28, p. 75) 


Dry Screen 


Printed circuit boards can be printed, 
etched, and processed in 14 minutes instead 
of the usual 4 to 8 hr. by means of new 
dry screen process which eliminates baking 
step, according to Dry Screen Process Co. 
Company’s new Mark III press can handle 
copperclad laminates of any thickness in 
sizes up to 22 x 28 in. at the rate of 200 per 
hour. When piece comes off press, it is 
ready for immediate etching, company says. 
Address: 801 Brighton Rd., Pittsburgh 
33, Pa. 
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USAF Contracts 


lollowing is a list of unclassified con- 
ts for $25,000 and over as released 


by Air Force Contracting Offices 


HEADQUARTERS WILKINS Ar STA- 
TION, Shelby AF Depot, Shelby, Ohio 
Los Angeles Automotive Works, Ine., 
) ‘owne Ave l \ngele l 
ule ick ( 
WL-547860) 
scaffold Equipment Co. P.O 
rei tru n i 
td AW USAI mw 
(IF B Ho 6-21), $50 
United Steel and Wire Co., 
I tle M ‘ 
1 4 i ib ! 
CPR Rot + ” 
Lord Mfg. Co 16 
Lear, Ine 
h t powe 
(PR SA 1589 nd SA-6¢ 
Maxson Instruments, [Div 
M n Cory ng | 
I rly 
Sundstrand Aviation, Sund 
& ( i Kford 


I ‘ 6 


6 ‘4 ind ¢ 4 ) 


Greneral Electric Co., 


P’ke-t HOS $30 H 
Lord Mfg. Co., ‘ WW 
ra. § nts, 69980 ea $40 ’ 
Minneapolis-Hones well Kegulator 
Ine., 5200 | : e., Denver, ¢ 
t r M 


The Uchtroff Co 
, eng a 
Logistics Corp ? ond Mfg 
600 4 | t 4 Pasadena 


American Air Filter Co., 

\ ¢ n Di Moline 

BT-4 { 1 

MA 

Anchor Coupling Co., Ine., . 

I erty e, I t or ind FE 
$1,807 OO ¢ 117 (IFB 
ER) t : 

Acme Alun 

nd St 


: 7h 
tinum Alleys, Ine., 


[> n, O} runwa 


: 


POPEKA AF STATION, Topeka, Kans 
Sipi Metals Corp., i20 N. Elst 
; . we ‘ 
(IF RB 14-604 6-419), $ 
Turco Products, Ine. 6155 8 
I Angele 1, (Calif compouns 
' ea ‘ : ) $28 O08 
Magnafiux Corp., oo WW 
i’ is I Magnaflux en 
nd 13440 gl, $52,656 
Carbide and Carbon Chemicals Co., 
nd St. N. ¥ 7, N. Y., methyl a 
1498 « $104,009 
Carbide and Carbon Chemicals Co., 
I St N y 17 N y deicing 
10 (IF B 14-604-56-592), $135.75 
Reliance Chemical Co., Lee Terminal- 
tandiford Field, Louisville 13, Ky., dei 
154690 gl, (IFB  14-604-56-592), 


AIR FORCE MISSILE TEST CENTER, 
Patrick Air Force Base (AKDC), Fla 


International Telemeter Corp 


Ave | Angeles ) i 


RON 
Cubie Corp., 


OTAR e1 


Collins Kadio Co., 
Rap 
Canoga Corp., 4944 


Consolidated Electrodynamic Corp., 


\ 


HO). S¢ 


Kalph M Parsons Co., 


Coleman Engineering Co Ine 
Pit 
4. VY. Seeburg Corp., 
I tw 


Convair Div., 


at 


ORLAHOMA CITY AMA, Tinker AFB, 
Okina 


Adel Precision Products, Di 
777 Van Owen &St 
erger 
ul N Bailey and Associates 
fuel booster 


°-G0R117) 


Marquette Metal Products Div 
ht t 15 Galewood D 
on) packir me ' haft 


bk -« ey f tems 


Pioneer Aero Service 


ul 
B-24 
1 


doy Mis (o., 
lelp! oy 


V-best 


(656356) ‘ 


Vickers, Ine., 
\ } ' 


type 


Chandler Evans Div., Pr 


eT Oak ib 


ra ( nr diaphragn 


Pesco Products Div... It 
oo oN Miles Rad Bedfore 
mp i ‘ tre 

HS4 114 tems, $16%7,: 
Bachman Wholesale Co., 
\ ‘ heste 
ragn (RFP 
+094 
Aleo Valve Co.,, 
Ml 


South Wind Div., 
14 Drover St Indianapol 

(RFP 289-03F 
Pesco Products Div., Dore-Warne 
700 N. Miles Rd Bedford, Oh 


yd pump, (RFP 326-031-3-OC 








BLONDE, 
J BRUNETTE, 
OR REDHEAD? 


A TOUGH CHOICE FOR 
ANY DESIGNER — 


but the answers to the 
problems of design 
compatability between the 
fastener and the material 
to be fastened are 


hihew’ 


RIVETS! 


because of the wide 
choice of materials 
available for rivet pin 
and collar combinations. 


STRENGTH 


45,000 psi shear (75ST) to 
125,000 psi sheor (431 Stoiniess Stee!) 
for minimum size and quolity. 


WEIGHT SAVING 


75ST Aluminum Alloy and 
stainless steels for best 


weight ratio. 


HEAT RESISTANCE 


350°F (75ST) to 2200°F 
(cobalt alloys) for resistance to scole. 


CORROSION RESISTANCE 


Stainless steels and cobolt olloys 
to withstand electrolytic reactions. 


NON-MAGNETIC 


75ST and 302 stainless for 
instrument oreos. 


Write for the 


their 


Standards Manual 
for complete 
material 
specifications. 


U.S. and foreign patents—Trademark registered. 


Si WV fill RIVET TOOL 
“an 
ut COMPANY 


4 BELLANCA AVE. LOS ANGELES 45, CAL 





206 items, $138,995. radar set MX-1864/FPN, 21 ea., (RFP 
Adel Precision Products Div. of General 30-635-56-4553Q), $233,253. 

Metals Corp., 10777 Van Owen St., Bur- Radio Keceptor Co., Inc., 240 Wythe Ave., 

bank, Calif.. pump assy-hyd gear, (RFP Brooklyn, N. Y., keyer—FRN 1,2,3 and 4, 

items, $57,301. 52 ea., gear spur—FRN 1,2, 3 and 4, 69 
Adel Precision Products, Div. of General ea., gear worm—FRN 1,2,3 and 4, 53 ea., 

Metals Corp., 10777 Van Owen St., Bur- (RFP 30-635-56-4227Q), $31,695 

bank, Calif., screw-machine steel cad pl General Aniline & Film Corp., Ansco 

fillister head 40000 PSI, (RFP-332-031-1- Div., Binghamton, N,. Y., film, 11” x 14”, 125 


i 
OC-665354), 88 items, ig 


$92,584. pkg, film, 20” x 24”, 230 pkg; film, 4” x 5”, 
ROME AF Depot, Griffiss, AFB, Rome, 10000 pack, (RFP 30-635-56-4462Q), $26,- 
N. W. 


712, 
ElectroVoice, Ine., Cecil 


#80-031-1-OC-665352), 4 


& Carrol Sts Bendix Aviation Corp., Red Bank Div., 
Buchanan Mich microphone dynamic State Highway 35, Eatontown, N. J., regu- 
M-34/AIC 1000 ea microphone M-32 lator, (IFB 30-635-56-116B), 481 ea., $92,- 
AIC, TS15 ea., (RFP 30-635-56-4190Q), 746. 
2 Eastman Kodak Co., 343 State St., Roch- 
Hazeltine Electronics Corp., 59-25 Little ester 4, N. Y., film, 16mm x 50’, reversal, 
Neck Parkway, Little Neck 62, N. Y., modi- mfg. procesed, 1228 mag; film, 16mm x 100’, 
fication kits AN/UPA-35, 586 ea., (RFP reversal mfg processed, 3248 roll; film, 
30-635-56-4223Q), $202,170 li6mm x 100’, reversal, mfg processed 2748 
Craig Systems, Inc., 90 Holton St., Dan- roll, (RFP 30-635-56-4454Q), $38,576 
vers, Mass., base, radar set turntable MT- E. I. DuPont de Nemours & Co., Photo 
1606/FPN, 21 ea., base section turntable, Products Dept., Wilmington 98, Del., film, 


$662,093 





Almost every modern 
airplane relies on 
Koehler quality 


-.-.in fuel level control vaives 


For inflight refueling and fuel transfer 
applications. 


...in filters and strainers 


For the fuel, water and oil systems of 
most advanced modern aircraft. 


.--.Or in drain valves 


A wide range of ball or poppet types 
engineered to individual fluid or appli- 
cation reqr irements. 


Koehler, a pioneer in aircraft valves, filters 
and strainers exclusively, manufactures 
nearly 500 different aircraft products. Its 
affiliation with The New Britain Machine 
Company greatly expands Koehler facilities. 
Your inquiry and prints will receive prompt 
attention. Koehler Aircraft Products Com- 
pany, Dayton, Ohio. 


KOEHLER 


Aircraft Products Company 
A Subsidiary of The New Britain Machine Company 





35mm X 1000’, fine grain dup neg., 628000 
ft; film, 16mm X 100’, reversal, pan, high 
speed, 4628 roll; film, 35mm X 1000’, type 
II, Class J, 800000 ft. (RFP 30-635-56- 
$454Q), $65,792. 

Di-Noe Chemical Arts, Ine., 1700 London 
Rd., Cleveland 12, Ohio, film, 24” x 30”, 
photomechanical, ortho 2000 pkg: film, 30” 
x 40”, photomechanical, ortho, 240 pkg; film 
10” x 52”, photomechanical, ortho, 48 pkg, 
(RFP 30-635-56-4454Q), $107,189 

Kecordak Corp., 444 Madison Ave N. Y. 
22, N. Y., film, 16mm x 200’, microfile, mfg 
processed, 7068 roll; film, 16mm x 200’, 
microfile, neg pan LSL, 200 roll; film 35mm 
x 100° microfile, neg pan LSL, 2589 roll, 
(RFP 30-635-56-4454Q), $78,968 

H. K. Porter Co., Inc., 10 Third St., 
Joliet, [ll., control, electric power trans- 
fer, 696 ea., (RFP $0-635-56-4341Q), $439,- 
664. 

International Telephone & Telegraph 
Corp., Federal Telephone & Radio Co. Div. 
100 Kingsland Rd., Clifton, N. J., cable-RF 
coax, type RF—A/U spec MIL-C-17B, 
98500 ft; cable RF coax, type RG59A/U 
spec MIL-C-17B, 8500 ft cable RF coax 
type RGITA/U Spec MIL-C-17B, 905000 ft, 
(RFP-30-635-56-4089Q), $291.24 


AMC, Wright-Patterson AFB, Ohio. 

Benson-Lehner Corp 2340 Samtelle 
Blvd WwW Los Angeles, Calif BOSCAR" 
Model [DD reader computers, 10 ea (PR- 
GE642792 and 1 and 2), $361,340 

The General Tire & Rubber Co., 1708 
Englewood Ave Akron, Ohio, nose wheel 
assemblies 488 ea (PR 671316), $53,997 

Bendix Aviation Corp... Montrose 
Montrose, Pa transmitters, pressure 
draulic type MJ-1, 486 ea., (PR PE-635 
$33,906 

Kollsman tInstrument Corp., 80108 
Ave Elmhurst, N. Y indicator, rate 
climb, type AN5825T7, 902 ea., (PR 635913) 
$62,238 

Aircraft Kadio Corporation, Boonton, 
New Jersey, radio receiver with dynamotor, 
102 ea radio transmitter less crystals, 
402 ea spare parts, test equipment and 
data, lot, (PR PE-168010), $141,444 

Bendix Aviation Corp., Red Bank Div, 
Eatontown, N. J., generators, 30 volt, 400 
amp., DC, 26 ea., (PR PE-635594), $92,524. 

Flight Kesearch, Inc., P. O. Box 1-F, 
Richmond 1, Va., motion picture amera, 
16mm, Model III, 12 ea., motion picture 
camera, 35mm, model IV, 12 ea (MIPR 
(56-2424-162AER) $47,400 

Standard Coil Products Corp., Ko'lsman 
Instrument Corp SO108 45th Ave Eln 
hurst, N. Y sensitive air speed indicator, 
Type L-7A, 3489 ea (PR PE-673504), 
$444,809 

Sperry Rand Corp., Ford Instrument Co 
Div 31-10 Thomson Ave Long Island 
City, N. ¥ indicator, latitude and longi 
tude, ID-389A/ASN-6, 106 ea., computers, 
latitude and longitude, (P-188A/ASN-6, 61 
ea amplifier, electronic control \M916 
ASN-6, 134 ea., (PR MA-598407 and MIPR 
R45-1252-52 Aer), $769,605 

Leland Electric Co., Dayton, Ohio, spare 
parts list, (PR PE-635740), $61,490 

Continental Motors Corp... Muskegon 
Mich., engines, 0-205, (MIPR (56-7798 
TCSMC-MDAP and Amend 1, 2 and 3 
R-56-7599-TCSMC-MDAP and Amend 1, 
2 and 4 t56-7765-TCSMC-MDAP and 
amend. 1 and 2), $67,714. 

Bendix Aviation Corp., Pioneer-Central 
Div., Davenport, lowa transmitter rate 
of flow, fuel, type MA-2, 2120 ea (PR 
635855), $377,284 

Thomas A. Edison, Inc., West Orange, 
N. J., transmitter, pressure, 980 ea., spares 
240 ea., indicator, pressure, 980 ea., spares 
240 ea., (PR 635916 and 635922), $327,158. 

Norden-Ketay Corp., 555 Broadway, N. Y 
; .. ¥., indicator, rate of flow, type F-1, 

(PR 673528), $186,542 


Sundstrand Machine Tool Co., 2421 
Eleventh St., Rockford, Ill transmission 
and governor assemblies, constant speed 
drives, spare parts MT&TK and data, 
(PR PE-635616), $4,675,545 

American Machine and Metals, Inc., 
United States Gauge Div., Sellersville, Pa., 
pressure transmitters, type MS28005-5, 1988 
ea., (PR 635895), $110,194 

Ford Motor Co., 3000 Schaefer Rd., Dear- 
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Throughout 
the West 


Denver @ 


PAC... the only “factory 
approved” engine overhaul 
shop in the 1] western states 


For fast, efficient service, bring any 
Pratt & Whitney Aircraft engine—from 
the crop duster’s favorite, the “*985;" to 
the ‘*4360’’—to PAC, the country’s larg- 
est and oldest engine overhaul facility. 

Facilities to handle the ‘J-57!’ the 
overwhelming choice of the jet trans- 
port field, will soon be available 


We Proudly Display 
the Pratt & Whitney 
Aircraft Emblem 


Call on PAC for Pratt & Whitney 
Aircraft approved parts... 


Lockheed Air Terminal, Burbank, Calif. 
Oakland Municipal Airport, Oakland, Calif. 
Boeing Field, Seattle, Washington 
Stapleton Field, Denver, Colorado 


i atalite 
Airmotive 
Corporation 


2940 North 
Hollywood Way 


FACTORY 
APPROVED 
SERVICE 


Burbank, California 
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’ 70 4), $70,483 ’ 
United Aireraft Corp., 
ds Di Windsor Lock 
and services for maintenar 
"OA rototype | elle 
i ent (PR PE-672404) 
Sperry-Rand Corp., Sper 
I Great Neck, Long 
ical data PR 735274) 
Breeze Corp., Ine., Ur 
nerat« type M 
9 $26 01 
Carroll Co 
l Ill 
T ‘ \ 
. ) $99 602 
Eleor, Ine Chicago, I 
gine driven, 1 olt ne 
len SS KVA Mfs I 
Sd ys € engines ne 
545890) $45.8 
Molded Insulation Co 
hiladelphia, Va nne 
‘ PR 642908) 
Color Corp. of America, H 
1180 Ww. oOo Bivd 
' neh note T ! 
S-2 0 « (PR MO-60¢ 
( MO-60¢ 1) 
Bendix Aviation Corp., 


i4 ea PR PE-67 

Bendix Aviation Corp., | 
Retes : " 

n (PR PE-7098¢ ; 

Bill dack Scientific Instrument 


North American Aviation, Ine 
dif at ! } OOA 
L PR PA 
PA 
Boeing Airplane Co Wi 
PR PH 


Deuglias Aireraft Co., 


North American Aviation, Ine 
International Air rt, La Angele 
n n the F-10 
0456) $163.969 
North American Aviation, Ine., 
nal Airport, Los Angele Cc 
f F-86F MT! PR PH 


ee 


Convair, General Dynamics Corp., 

ego, Calif F-102A Mobile ! 

PR PH-236002), $100,31 

Convair, General Dynamics Corp., 
Diego, Calif F-102A reraft 

id related item PR PH-¢ 
$15,000,000 

Lockheed Aircraft Corp., Burban}) 
nodel TV-2 aircraft and supporting 
parts ecial tools and GHE and te 
data MIPR R56-290-10-Aer 

Lockheed Aircraft Corp., B 

wdel T 4 aircraft, aircraft 

is and GHI PR 


Bell Aircraft Corp., | 

rt Tex model H-13 

e department of Army, litter 

56-600-TC), $3,211,102 

Emerson Kadio & Phonograph Corp., 
Sts Jersey City N J ea vari 


(MIPR 


r trainer AN/APS-T4 


maintenance da 


Gilfillan Bros., Ine., 
Los Angeles 6, Calif 
tended facilities 
naintenance spare jp 
maintenance data, (PR 
ooo 
Kitel-MeCullough, Inec., San 
eramic triode, type CD-16, 150 « 
pentode, type CD-18, 150 e: 
Nr. AF (601)-2178), $30,000, 


FACTORY 
AUTHORIZED 
DISTRIBUTORS 


For Pratt & Whitney Aircraft 
Engine Parts 


“3 


( 


Wherever you fly in the United 
States— North or South, East 
or West—you are within easy 
reach of a factory- authorized 
distributor of Pratt & Whitney 
Aircraft engine parts. 

These approved distributors 
keep adequate stocks of up-to- 
date P&WA factory parts. 
They have facilities, highly 
skilled personnel, and all cur- 
rent P&WA instructions to 
meet your maintenance and 
overhaul needs. 

For factory-fresh parts and 
skilled service to insure the best 
performance from your Pratt 
& Whitney engine, see these 
P&WA distributors: 

PACIFIC AIRMOTIVE CORPORATION 
* Burbank, Calif 
Branches at 

8 Boeing Field, Seattle, Wash 

® Municipal Ai: port, Oakland, Calif 

8 Stapleton Airport, Denver, Colo 


SOUTHWEST AIRMOTIVE COMPANY 


“ Love Field, Dollas, Texas 


NORTHWESTERN AERONAUTICAL 
COMPANY 
® Holman Field, St. Paul, Minn. 


AIRWORK CORPORATION 
Municipal Airport, Millville, N. J. 
Bronches at 
® Airport, Nework, N. J 
& 814 N. Main St., College Park, Goa. 
§ 5245 Northwest 36th St., Miomi, Flo. 
& 5821 Seminary Road, 
Baileys Crossroads, 
Alexandria, Vo 








Pratt & Whitney 
Aircraft 


Division of United Aircraft Corporation 
East Hartford, Connecticut 





RADE MARK REG. U.S. PAT. O 


LIXON 


R 


Experience That Counts in 


Aircraft Circuit Breakers 
and Precision Switches 


PM Manual Reset 
The Original Aircraft 
Circuit Breaker 


D6761 Miniature 
Aircraft Circuit 
Breaker 


KX-4 Hermetically 
Sealed Precision 
Snap Switch 


C9180 Waterproof 
Precision Snap Switch 


~— 


From the original KLIXON NAF-1131, circuit breaker, first 
ever developed for U. S. aircraft in 1939, to the latest 
KLIXON D6761 Miniature indicating push-pull series, per- 
tormance in all types of planes and guided missiles — dem- 
onstrates that KLIXON Controls can be counted on. That is 
why you find designers everywhere specifying “KLIXON" as 
first choice for so many critical applications. Circuit Breakers, 
Precision Switches, Aircraft Motor Protectors, Hermetically 
Sealed Thermostats. Write for technical bulletins. 


KLix New Controls By | 


ae ee CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
2806 FOREST STREET, ATTLEBORO, MASS. 


Navy Contracts 


Following is a list of unclassified con 
tracts of $25,000 and over as released 
by Navy Contracting Offices 


AVIATION SUPPLY OFFICE, 700 Robbins 
Ave., Philadelphia 11, Pa 
Re lis ance Chemical Co., 
rd Field, Louisville 
Brode Milling Co 
icket hark deter t I} 
6) 70000 ea $47 10 
Elastic Stop Nut Corp. of America, 
iuxhall Re Union, N. J nuts 
ng IF B-383-77 6) i 1 
Bendix Aviation Corp., Red 
itontown, N. J fan govertr 
140 81-FE 4 5 Aer 
Lear, Ine 
tapid M 
8 l 
North American Aviation Ine., 


tl 


Aire search Mfg 


l Sepulveda 


The Emerson Electric Mire 
Florissant Ave St. Louis 1 
ment parts 2155-55 A f 

is, $29,566 

The Coodyear Tire & manier Co., 
Market St Akre 
2150-1703X1 

Scintilla Div., 

ner in Ave 

vs, (383/2116 

Breeze Corp., 

Tnion, N 

83/2116-83/53), various, $106,009 
Eclipse-Pioneer Div., Bendix Aviat 
Corp Teterboro, N. J OMNI Dire 

trument tester, (PRENII 

sus, $79,407 

General Motors Corp., Aeropr: 
erations, Municipal Airport 
parts for actuator 

irious, $150,909 

Redeco Tool Div., Red Lion 
Red Lion Pa test stands 
1$2/16, 17/56), various 17 

Air Associates, Ince., 
filter cap 


ea $69.12 


isy 


Air Associates Inc., 
ooler actuators, (383 
Jowil Electronics Ine., 
St Philadelpt 
x testers, (38 9069-15 
54.880 
Be — Products Div., Bendi 
outh Bend 
(383 110-1618 2 


Lear, Ine., 110 


ariou 2 
MeDonnell Aircraft Corp., 
0 ire mart 
41/4/51 
yus, $120,941 
MeDonnell Aircraft Corp., 
St. Louis 3, Mo., parts f 2 
2110-1780/51), various, $3 
Goshen Rubber Co., Inc. 
shen, Ind gaskets 
arious, $37,958 
Courter Products, D 
neering & Mfg. In Nort 
“ity Micl indicator 
962 ea., $27,784 
Atlas Paint & Varnish 
ngton Ave Irvingt l 
(J D-IF B-383-830-56), 2 
Bristol Mfg. Corp., B 
flying (IF B-383-970-56) 
711 
McDonnell Aircraft Corp., P 
St Louis Mo part 1 l t 
craft 383/21 779/51/AERO) 
$48.70 


Switlik Parachute Co., Inc., 
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To fly close support 


for Marine riflemen 


\ masterpiece of combat teamwork is 
the co-ordination between Marine planes and 
ground forces. With a Marine pilot on the 
firing line directing the aircraft above, strikes 
can be pinpointed where they’re needed. 

Scheduled to fly with the Marines on such 
missions is the Douglas A4D Skyhawk. De- 
signed as an attack bomber, this smallest of 
all carrier-based aircraft is also well adapted 
for the lightning in-out tactics of close support. 
Its payload—including nuclear weapons— 


carries a crippling punch 


Douglas A4D Skyhawk 


The agile Skyhawk is only as effective as the pilots 
who fly it. Now, for the first time, college seniors 
or recent graduates may apply directly for Pilot 
raining through a new program known as Marine 
Aviation Officer Candidate Course. For informa- 
tion, write: Commandant of the U. S. Marine 
Corps., Code (DI), Washington 25, D. C 


ri 


Depend on DOUGLAS < 6First in Aviation 
<= 





at your 



















Allis-ChaiImers 
Piant 


... Precision Workmanship 
... Aircraft Experience 


Here’s a plant built for aircraft engine work. Our 
combination of engineers and craftsmen skilled in 
pret ision produc tion will handle your most difficult 
machining and fabrication problems... as well as 
welding, plating and heat-treating operations. 

If you ne¢ d quality « raftsmanship for any assem- 
bly, contact Allis-Chalmers, Terre Haute, Indiana. 


ALLIS - CHALMERS 
intitle 


Axial-flow compressors built by 
A-C for Curtiss-Wright J65 engine 
require highest standards of pre- 


cision workmanship 






089 


ALLIS-CHALMERS 





- a 4 


St., Trenton, N. J parachute asy (38 
29045 58G 1/56AERO) 1376 ea $225 
664 

MeDonnell Aircraft Corp., . O. Box 516 
St. Louis 3, Mo parts for F2H AC (83 
9504-12/56), various, $100,566 

Hoover Electric Co., 100 S. Stower St 
Los Angeles Calif., actuator asy, (38 
2150-1497 $37,880 

The Goodyear Tire & Kubber Co., Ine., 
1144 FE. Market St Akron 16, Ohio, brake 
asys, (383/2110-304/54), 343 ea., $33,525 

Breeze Corps, Ine., 700 Liberty Ave 
Union, N. J lead asys, (383/2116-126-53) 
various, $113,518 





52), 77 ea 


The Cleveland Pneumatic Tool Co., 3781 
2. 77th St Cleveland 5, Ohio, strut asys 
(383/2150-1197X1/3/51) arious, $118,844 


Telephonics Corp., Park Ave Hunting 
ton, L.I N.Y earphones, (383/2130-908-2 
; ), 12470 ea $31,881 


Kollar 





1 Instrument Corp., 80-08 45th 
Ave Elmhurst 73 N J kits for alti 
meters, (383 1041-109N6/6/56), 11348 ea 
$37.56 


Pesco Products Div... Borg-Warner Corp 
00 N. Miles Road, Bedford, Ohio, main 


; 


tenance parts, (383/2117-241/51)," various 
$20,880 

The Cleveland Pneumatic Tool Co., 5781 
I i7jth St Cleveland 5, Ohio, fork asy 
(383/2150-1239/52) various, $56,820 


Publicker Industries Ine., 1429 Walnut 
St Philadelphia 2, Pa., alcohol, (IF B 383 
827-56), various, $86,042 

Bendix Products Div... Bendix Aviation 
Corp South Bend, Ind fuel control part 
for jet A/C (38 2117 RR/51) various 


The Glidden Co., Chemical & Pigment 
19147 


1) 7 Summer St Hammond Ind 
pper pigment (155/180083F /56) DRoooo 
I $107,676 
Barber-Colman Co., Rockford, IL, actua 
tors, (38 2150-1419XN1/3/51), various, $2 


Sundstrand Aviation, Sundstrand Machine 
Tool Div., 2421 11th St., Rockford, Il., serv 
ices & material, (383/23055-22X5/56), 145 
ea.. $160,428 

Scintiilla Div., PBendix Aviatior Corp 
Sidney, N. ¥ oil seats) (383/2116-139N5 
i ) irious, $38,023 

The Standard Electric Time Co., 
Broad St., Philadelphia, Pa., electric timers 
(MIPR 069-603-6-38-108), 175 ea., $32,900 

William Armstrong Smith Co., 109 FE 
Forest Ave East Point, Ga paint, (JD 
IF B-383-816-56), 15000 eal, $35,700 

Kelia Chemical Co., Ine., Lee Ter 
minal-Standiford Fd., Louisville, Ky paint 
(J D-IFB-383-816-56), 57000 gal, $136,800 

The Goodyear Tire & Rubber Co., Ine., 
1144 Kk. Market St Akron 16, Ohio, brake 

sys. (38 2110-1681/52/AERO), $3279 ea 





$700,907 


The Goodyear Tire & Rubber Co., Ine., 


1144 EK. Market St Akron 16, Ohio, wheel 
brake and viinder asys, (38 110-1595 2 
110-185 j 83/2110-36/55) various 


$963.924 


AiResearch Mfg. Co., Liv., Garrett Corp 


851-9961 Sepulveda Blve Los Angeles 45 
Calif., air on-off valves for R4Y-1A/C (38 
110-/148 1) irious, $102,511 

Cleveland Preumatic Tool Co., S781 | 
‘sth St., Cleveland, Ohic trunnions, (38 
150-1648NX7 51) arious, $42,299 
Cagleco Sportswear, 115 Themis St., Cape 
Girardeau, Mo light jackets, (JD-IFB 
8 177-56). 6960 ea $117.90 


Manley Div... American Chain & Cable 


Co., Ine., 1100 East Princess St.. York, P 
ordnance ground handling equipment, (IF DB 
83-603-56), various, $109.52 


Ereo Div., ACK Industries Ine., P.O. Box 
20%, Hyattsville Md adapters, (IFB 383 

}-56), various, $95,931 

Aerosonic Instrument Corp., 528 Reading 
Rad (incinnat », Ohio ndicators (IFB 
a3 40-56), various, $39,568 


SUPPLY DEPARTMENT, Naval Air Mate 
riel Center, Naval Base, Philadelphia 12, 
Pa 

The B. F. Goodrich Co., Tire & Equip 


ment Div 00 South Main St Akron 

thio, omni-environment full pressure suits 
ind spares in accordance with unnumbered 
\ p suit full pressure omni-environ 
r I is yllow headpiece mark | 


AVIATION WEEK, June 25, 1956 


00 ea body sections. Mark I mod ! 





Few casting requirements are more 
demanding than those imposed by 
manufacturers using high speed 
aluminum impellers. This example, an 
aluminum supercharger impeller, has 
the required smooth fluid flow surface, 
the metallurgical quality and uni- 
formity to consistently pass rigid spin 
tests, and the accuracy to deliver de- 
signed performance and minimize 
balancing. 

Morris Bean & Company is an 
acknowledged leader in the field of 
quality fluid flow castings. Send for 
booklet which includes pictures and 
specifications on outstanding fluid 
flow castings. 

Morris Bean & Company 

Yellow Springs 4, Ohio 


Bean impeller 





87 








4 
4 


4 engines of increasing ,“ importance 
to helicopter,“operators 


ELAN. D Fairey’s new large transport helicopter, the Rotodyne, is to be powered 

by two Elands—basically similar to the standard Eland but with an auxiliary compressor 
mounted co-axially at the rear. Power is taken through the auxiliary compressor (in the form 
of compressed air to the rotor) for vertical flight, and through the propeller for forward flight. 


OR YX Two Napier Oryx engines have been mounted in the new Percival P74. Napier 
worked with Hunting Percival in the development of the Oryx, a 780-825 gas h.p. turbo-gas- 
generator which has been officially Type Tested at 780 g.h.p. This new Napier power unit 


eliminates all mechanical transmission. 


GA ZELLE This 1,260 s.h.p. Free Turbine helicopter engine is another Napier engine which 
is going places. Two Gazelles will be mounted vertically in the Bristol 192, a new twin rotor 
helicopter, and one Gazelle will power the Westland S.58 ““Wessex” helicopter which is being 
adopted by the Royal Navy. The engines are directly connected to the rotor heads, providing 


mechanical transmission in its simplest form. 
y, 
Dy, 


——*« Designers and Manufacturers of Rocket Engines and Ramjets 


" Satotyg ah 
RAP ALS es 4 
a me ts SS fie. » oy £ 
o34 #4478 iets ‘ y” h, tee if 
: rt aha + xpi Dd 


NAPIER more power at Lower cost 


D. NAPIER AND SON LIMITED * LONDON, W.3, ENGLAND Partners in Progress with The ENGLISH ELECTRIC Company Ltd. 


Representatives 

J. C. K. SHIPP, Suite 909, Dupont Circle Building, 1346 Connecticut Avenue, N.W., Washington 6, oo < 
Tel: Dupont 7-2123 

© J. WAITE, Marconi Aviation Dept., 970, McEachran Avenue, Montreal 8, Quebec. 

Tel: Victoria 3627. 
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I S. NAVY PURCHASING OFFICE, 1206 2 
> ; with 


Santee St.. Los Angeles 15, Calif 
Gieneral Electric Co., Light Militar 


can, a o. caaienae anaes Ra. | precision headaches 
intexrator assembly,” "N1Z3(60520 60254 like this? 


NAVY PURCHASING OFFICE, Washing- 
ton DD. C.. 4th and Independence Ave., 
S.W.. Washington, D. ¢ 


Wexler Paper Products, 40 nd Ave 
N Minneapolis Minr food packet 
ratt ilrcratt nd lua N600)62657) 
416 ) (IF RB 600-1017-56) pe MIL-} 
l \ H000 ea., $59,815 

froodyear Aircraft Corp., 1 o Ma 
Ra \Kror », On iirship gas press 
contr nstrur porta 5A ira 
it ‘ N \A) 41464) IF I we 
8 6.40 


BLREAUt OF YARDS AND DOCKS, tth 
Naval District, t Ss. Naval Base, Phila 
deiphia 12, Pa 


Koscoe Engineering Corp., « (*harle 
I ‘ 0 19tl St NW Was! 
I eS I t ind ‘ ne gea 
‘ Na Air Ss 
I ! N J (IF NO 1 ) 


DIsTRICT PUBLIC WORKS OFFICE, 
lith Naval District, San Diego, 38, Calif 


Hight Construction Co 448 (Chant 
I Ventura, Ca nstr tion of rad 
ce a ty, N al A Missile Test Cer 
ter. Point M Cal.. Contract NOy-9 
aIFB SB). i $949.027 ! 
I I» Kichardson & Co 4 Santa 
Mor 8 i Beverly Hill Calif con 
t t f spe il | t ling N 
I = NX " \ir M re ( Poir 
M Ca ( i NOV ON4 Ik} 
} rt) $ 8.18 


NAVY DEPARTMENT Bureau of Aero- 
nautics, Washington 25, D. ¢ 





Hughes Aireraft Co., Culver City, Calif 
ficid engineering services by quatifed cle | L@t General Mills work them out for you 
epa rt r 
vr ith Right now our systems engineering people and our factory can be 
. eto amdeendaer ae oene.caen at your service if you need volume piece parts or assemblies such as 
1S man-montl $69,947 @electro-mechanical systems or components 
Bendix Aviation Corp., ‘ioneer-Central . , 
I wetlsnatits scretogge ie nan tei ton @fine-pitch, instrument-type gears 
d tor NOas ‘ 8-f( PD-42-1208-56) @precision parts, cutting, grinding, finishing 
: ’ vss : @industrial or military optical assemblies 
Flight Kefueling, Ine Friendship Inter . coe e . f : 
nation Airport, Baltimore, Md., conduct Right now you can utilize the experience of our creative engineers 
ecco mr ene nee lg tem dy me and precision production plant—the same men and machines that 
e-drogut efueling system, have handled prime and sub-contract work like the bombing sys- 
NO 6-392-c(AE-63-1840-56), $101,662, tem computer above, the B-47’s Y-4 bombsight, and similar com- 
Interstate Engineering Corp., > FE. Ime 7 . . P . . = 
per Highway. El Segundo, Cal. 20 mm plex systems. And of course we offer full laboratory and environ- 
ystem, NOas 56-472-f(AR- mental testing facilities. 
4 {O89 fi) 1”) «6F°R DOO en a ve F 
National Kesearch Corp., 70 Memorial LET US BID on your specific requirements today. Save time, 
Drive nbridge 42, Mass., conduct a study cut costs and eliminate the worrisome problems you face in re- 
to develop method of ating small par- Pe A - : ’ 
Seiatiiinntiie alba denis as Ga cruiting competent engineers and skilled production hands. We 
' diffusion rate in molybdenum have them now .. . and can rush delivery of parts or whole pack- 
and preferably oxidation resistant, etc., ages in quantity, on time, to meet strict military specs. 
NO 6-481-c( AE-41-18 6) $37,388 . 7 
Bendix Aviation Corp., (Eclipse-Pioneer Ee ae ’ 
Div), Teterboro, N. J., design, develop, fab- r ASK FOR FREE NEW BOOAKLET covering complete manu- 
ricate and furnish light-weight miniature PNG facturing capacities and capabilities. Write, wire, or 
No-Gim Lock, vertical’ gyro transmit- UN'S + % phone Dept. AW62, 1620 Central Ave., Minneapolis 13, 
ter Oe rf -f( AE-73-1848-56), 3, |v =) | Minn., STerling 9-8811. 
MeKiernan-Terry Corp., Harrison, N. J., \ 
one et of shorebased spares for (11-2 cede — 
sont cotagetl, 2  (OE-31-5631 MECHANICAL DIVISION 
MeKiernan-Terry Corp., Harrison, N. J., * 
arresting engine Assemblies, Mark 7] Mod G 4 
sR MG. We e General Mills, Ine 
843,982 : oO e . 











Army Contracts 


Following is a list of unclassified con- 



















There’s a G-E Taxiing Lamp for 
every type, every size of aircraft 












































G-E No. 4550 Taxiing Lamp 
installed in Boeing B-52 





New G-E lamps 
give twice as 
2 much light 
for taxiing as 
ig older types 


— improving visibility in the critical 









At today’s higher taxiing speeds, pilots are 
kept awfully busy looking and steering. 





areas ahead. 





That's why it’s necessary to provide Other G-E Taxiing Lamps are avail- 





them with the finest illumination possible able for use in either 28 or 13-volt aircraft 





—and your best bet is General Electric electrical systems, and in a variety of 





Taxiing Lamps. Two new taxiing lamps wattages and bulb sizes. There’s one just 





right for any taxiing assignment. Your 
G-E Lamp Distributor can supply a full 


— 4550 and 4551 — give twice as much 
light as older type taxiing lamps. They 
provide pilots with a wide sight-sweep 






line of G-E Taxiing Lamps or any other 





of runways, taxi strips and parking areas type of lamp for aircraft lighting; 






Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 
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(Purchase Request No *S 298-56). $25,670 


CORPS OF ENGINEERS, U. 8S. Army, Of- 
fice of the District Engr., Albuquerque 
District, P.O. Box 1538, Albuquerque, 


tracts of $25,000 and over as released N. Mex 
by Navy Contracting Offices: R. D. Lowman, General Contractor, In 
1617 E. Missouri St El Paso, Tex un- 
KEDSTONE ARSENAL, Huntsville, Ala manned gap filler facility (Sel : 
‘ 1 L., Eme., 16 W Fourth St CM C & D), El Pas ne Rtantion 
Ohio, research and development AF Station, Texa Cc 
lass-reinf ced plastic ma N Mex na Sierra Lb 
m of ballast 1 is ‘ont N DA 


{88 
Fhe Murray Co.. 1220 Spring ot Atlanta Texas Turfing Co I HH Rockdak 
G r munication system, 1 systen . 

Request No. CS 12621-56 and fex., dust and « ' mtrol (Schedut 
< ony 6). $37.800 A) Walker AFI Roswe Ne Mes 
Arthur D. Little, Inc., 30 Memorial Dr., Contract No. DA-29-005-ENG-1676, (IFB 

! dge 42, Mass., cryostat, helium, ADL eng-29-005-56-70) $28,721 
iccessories and services, 1 lot Kobert E. MeKee, General Contractor 


missile SNe 


"9-005-ENG 


In 1918 
structior oft 
Holloman AFB 
tract No. DA 
29-00 6-67) 


Robert BE 


Im I%18S Texas St El P 
structior warel t lb 
bod f| supply ind = is 
storage ld building = 
rash and str ol ind | 
mogas tank inderground 
Paso, Ts mtra N I 
1680, (IF LB eng 









Texa Ss 


Ala 


ob, $1,212 





t El | 





mogordo 









McKee, General 


~ 


CORPS OF ENGINEERS 
Office of the District Engineer 
National Tube Co., Di 
Corp tsburgh, Pa., ste 
nd n ntinge rack for Re 
Hunts Al (Negot 1) 

McDonough Construction Co 
Atlanta Ga nstructior f 
Housir it H rt AFB, I 
DA-01-076-ENG 28 cit 

‘ »?) ‘ . ] j 

Mantel Woodworking Co I 
Ala t! t f nn 

i Kelis AFB, | 

0 ho N¢ It 
CORDS OF ENGINEERS, t 


Fourth Ave., 


Joseph 


COR 


Ps 


fice of 
District, 575 


Treadwell 


Mid 
Ws 
Fila 


Los 


We 


nent 





= 


Harve, 


a} 


dir 


\ 


tington, West 


skilken & Co 8 


DA 


OF ENGINEERS, t 


the District 





Grand 


\ 


Kiverside Ave 


ANGELES 








Ave., 


Machine 


Torr 


Construction Co 


\FMT¢ 


ORDNANCE 


Pasaden: 
Co., tne 


ince ‘ 





Engineer 


I 





= 


Jacksonville 


OR 


» 
Mobile 
l 


\rm) 


Ala 


Stee 


Arm) 


Army, 
Jacksonville 


DISTRI‘ 


Va 



















CORPS OF ENGINEERS, U.S. Army, 4735 
East Marginal Way, Seattle 4, Wash 
Campbell Construction & Equipment Co., 

’ } ry “=f ~ ’ y = q~ } “ 

I h-4 ind F-87 ‘ 

I hild Defer 1 W 

Ly A-4 O8-ENG IFB EN‘ 
8-56 ty), je $3,648,362 
Lindbrook Construction Co 8 

N.1 Se Wasl T ! | } 1 AFI 

Wasl ! " DA 108-ENG (It 

ENG ® t ) ( 

CORPS OF ENGINEERS, t. 8. Army, P.O 
Box 2091, Tullahoma, Tenn 
Allis-Chalmers Mfg. Co 624 H 

Nation Bank Bldg Cha Tent 

‘or i N DA-4 H-er 2 t 

equipn ' at 
re ind mpress i 
ynan cll Arn I nee I> 

elop Cer Tullahoma I cit 

ENG-40 ‘ ) jot s°4 ‘ 

CORPS OF ENGINEERS, Ut. Ss. Army, 53 
Riverside Ave., Jacksonville, Fla April 27 
Empire Gas Engineering Co i Baltir 

Place N. W Atlanta, Ga ’ 

gap filler acilitie Bunnel Wir Gard 

& Inverness, Fla (Inv ENG-O08-12 

job, $107,645 
Fairbanks, Morse & Co., 600 S. Mi 

Ave., Cl igo Ill rnishi oe 

GPM pump with diese es ar 

cessories AFMTC, Patri AFB, Fla 

(Negotiated), job, $220,620 
Noble Co., 1860 Seventh St.. Oakland 20 

Cal., furnishing and installing bridge ane 

for missile assembly buildings K, L, and M 

AFMTC, Patri L\FB 


i 


job, 


£402 


WS-107A_ project 
FI 


400 
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First Field Clinic Covers Icing, Brakes 


By Erwin J. Bulban 


Teterboro Airport, N. J.—Following 
manufacturers in the 
ircraft industry to establish strong¢ 


rowing trend by 


distributor-factorv-customer tics, B. | 
Goodnch Ce last week presented the 
company's first field clinic for corpora 
tion lot 
Gone into thoroughly during the 
technical forum was complete mforma 
tion regarding Goodrich products, in 
cluding the many do’s and don'ts” 
regarding their usé¢ The program wa 
nted in co-sponsorship with Ai 


ork Corp., Millville, N. J., one of 
Goodrich’s distributor ind Atlanti 
\Wiation Corp., an Airwork Class A 


deal t the latter's 
Executive Air 

The half-day 
brakes, tires and other equipment for 


I ecterboro Airport 
raft Center 


cession covered dc ICCTS, 


bu mcs planes 


Need for De-Icers 


Studies by the U. S. Air Force and 
National Advisory Committee for Aero 
nautics indicate that ice encounters will 


of flight tim 
basis on air routes in 
the continental United States, Wavne 
K. Heimann, De-Icer Technical Section 
told the pilots The An 


lorce’s investiga umed at deter 


average approximately 2 


on a vear-round 


manage 
tion 1s 


mining the probability of ice encounter 


loft within anv five-degree block of 
latitude and longitude in .the entire 
northern hemisphere. Preliminary find 
ings are in Wright Air Development 
Command T.N. 55-225 


NACA’s program 


cic data expressing 1c¢ 


is designed to pro- 


encounter time 


i pel ent of flight 


lor best results, a 


tim 
should bx 


hen the ice laver reaches a 


Gec-1cecr 
turned on w 
thickness fron 
inch thickness 


7 
hould 


one-quarter to one half 
The de-icer equipment 
be perated onlv as required; 
continuous operation will only 
the life of the boot. For optimum serv- 

in ice detection probe, about four- 
ind three-eighths inch thick, 
plane’s nose. 


sh« rten 


inches long 
can be installed in the 
The detector will sense ice buildup 
and can be rigged either to flash a light 
n the cockpit pilot to 
ictivate his de-icers, or to operate the 
cquipment iutomatically. 

Lockheed L-18 Lodestar and PV-1 
Ventura operators will soon be able to 
obtain the Pypc de-icing boots 
for their airplanes. ‘Type 21 is similar 
to the much-used Type 11 in having 
spanwise inflation tubes. It features 


signaling the 


new 


AVIATION WEEK, June 25, 1956 


attachment to the wings with an au 
curing cement instead of with Rivnut 
ind fairing strips The trailing edg¢ 
of the ly pc 2] 
multiple tubes are three-quarter 
on quarte! 
I vpe 11's two-to-three-inches. ‘The later 


de-icers are faire Ihe 
to one 
inches wide mstead of the 
models also operate under higher air 

from 15 to 22 
to 9 for the I vpc ll. Inflation 
valves near cach 


pressure ircad 


with 7 
yy means of 


psi com] 


sé kk noid 


de-icer section provides almost instan 
taneous expansion of the boot Planes 
ilready using Type 21s include the 


I'win-Bonanza, Cessna 310, 
Acro Commander and Learstar 

\ variation of the T'vpe 21 is Type 22 
which 


Beech 50 


has tubes running chordwis« 
+ 
i 


provide minimum = acrodynami tect 
when inflated Installation limited 
t pplic itions where the de er width 
is greater than 22 in Ivpe 21s ar 
for high-speed aircraft and are on the 
1049G Super Constellation and ar 


cheduled for the 1649 Super Connic 


A new cement for attaching the Tvp¢ 
21 and 22 boots has cut mstallation 
time from 24 hours to just one how 
Another problem solved was the difh 
culty in removing the carlicr cement 


one-part formula 
loluol 


the new type is a 


easily taken off by using 


Brake Developments 
New brake developments 


at Goodrich research centers wer pre 
viewed by sales engineer Ralph G. He 


underway 


; 


( og. wh cautions that these till 
\ ( 11d tim fT I i ( p> 
t n | t ! B t h 

id t iat can ( ¢pe tcc n the 
futur Among the new items 
e| guid cooled brakes. A new B. PF. 
C506 na clopm« if testce tii 
lab t t tw the first 
that I] r Liebe in fa 
Ihe first test installation is now being 
mad nilit 1¢ ind the 
mpan xpects t h the liquic 
a brah l p ( t if th new 
igh pecd ft l port cin dered by 
the rl 1 
This is a brake t not just a 

ik Hicberding note Altho uugh he 
decline to g t he indicated 
that braking heat is not stored in the 
vie ! high t | ifure in the 
vheel cavitv a tc 

In mparati ( iboratorv. test be- 
tween the new brak tem and two 
tandare xpand t ke ! load 
evcloping 258,300,0 ft.-Il f kinetic 
cn u hie ig stopping 

150 rplane traveling at 163 

] 

Phe dual- lation expander brakes 
theoretically stopped tl urplane in 
$3.5 wic-unit liquid brake 

stem in 2 ) se At the end of the 
test. personnel uld put the hands 
n the liquid-cool brake 

Other feat Much longer lining 
life om] witl tandard — brak« 
high respon ind 1 indication of 





Senee Cub Airlifts Rench Fences 


Pre-stressed concrete fence posts 


are attached to bomb-racks under the wing of a 150-hp. 


Piper Super Cub in New Zealand to be dropped at a fence erection site on a large sheep 


ranch. 


The plane also will drop coils of barbed wire. 


This Super Cub is fitted with a 


chemical hopper behind the front seat for spraying and dusting. 








NORTH AMERICAN’S 





Columbus Division 


Provides OHIO Opportunities 


For Experienced ENGINEERS 


— 
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In Columbus, thousands of professional people have found 
a city that satisfies an educated way of life. Columbus offers 
fine centers of learning and cultural opportunities. 

At North American's Columbus Division, many of these 
people work on the completely sufficient, young but proved 
engineering team dedicated to one of aviation’s greatest 
challenges—the design, development and manufacture of 


The highly regarded FJ-4 FURY JET is a ‘‘concept-to- 
flight’’ Columbus Division product, and stability from asso- 
ciation with North American Aviation, the company that has 
built more airplanes than any other in the world. . . compose 
a career opportunity worth investigation by any engineer: 


A SELECT FEW POSITIONS ARE OPEN 
IN EACH OF THESE FIELDS: 
Aerodynamicists, Thermodynamicists, Dynamicists, Stress 
Engineers, Structural Test Engineers, Flight Test Engineers, 
Mechanical and Structural Designers, Electrical and Elec- 
tronic Engineers, Wind Tunnel Model Designers and Build- 
ers, Power Plant Engineers, Research and Development 
Engineers, Weights Engineers. 

For the Full Story On Your Ohio Future, Write Today: 
Mr. J. H. Papin, Personnel Manager, Department 56M, 
North American's Columbus Division, Columbus 16, Ohio. 


Engineering Ahead for a Better Tomorrow 


Nort American Aviation, INC. 


COLUMBUS DIVISION 

















fade. In addition the system is said 
to be a smaller package than conven 
tional brakes. 

@An automatic brake adjustment dec- 
vice also is in the works to relieve plane 
owners from periodically checking their 
systems. 

@ New linings are being developed by 
Goodrich in conjunction with lining 
manufacturers to withstand higher tem 
peratures and provide higher torque 
in a smaller package. 

e New brake actuation methods permit 
ting operation at higher temperatures 
and lower displacements than the cur 
rent cxpander-tube tvpe are being 
studied. One method, using an auto 
matically adjusted piston, is past the 
development stage. Another actuation 
method uses a metal capsule or bellows, 
has no organic parts and is said to be 
a simple design 


Lodestar Expander Brakes 


Goodrich introduction of an ex 
pander-tube brake approximately a vear 
ago for the Lockheed Lodestar and Leat 
star has made some headway on cor 
poration airplanes, with Owens Com 
ing, Forrest Oil, Continental Can 
Gulf Oil and Columbia-Geneva Steel 
being among its customers 

Modification kits have been mad 
wailable. Kit No. B-191-118 for con 
version of Lodestar wheels and _ brak« 
lists at $2,152.62. The installation re 
quires a rework of the Lodestar strut 
torque flange, which can be done by 
Cleveland Pneumatic Tool Co., or 
Cleveland Aero Products at approxi 
mately $250 per strut, or the strut 
drawing can be furnished to CAA 
approved repair stations qualified for 
such work. 

Total cost of the complet con 
version runs about $2,652.62 and th« 
complete installation weighs approxi 
mately 191.25 Ib Delivery of the 
equipment takes 30-45 days 

Pilots, whose planes have expande:- 
tube brakes were cautioned not to sct 
the parking brake immediately after a 
hot stop or after a longe period of taxi 
ing during which brakes were frequenth 
used. 

Advice was to chock the wheels 
and allow the brakes to cool before 
applving the parking brake 

Setting the brake while it is still hot 
permits heat to be conducted to the 
rubber expander tube. Also, the drum 
probably has expanded from the heat; 
when it cools and contracts, the pres 
sure may be too much for the tube, 
which is expanded by fluid. 


Tire Hints 


The dimpled-tread tire is superior in 
most instances to the standard mb-tread 
design, a Goodrich spokesman indi- 
cated, particularly in providing morc 
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efficient load distribution on the tread 
ind in lessening exposure to cutting 
by sharp stones, especially the flint-like 
material found at high-altitude airports 
Cutting in many cases is the major fac 
tor in reducing tire life. One major ait 
line reported that it experienced 47% 
more tread life from dimpled tires than 
the rib-tread type used previously. 

Although the dimpled tread appears 
to present a smoother surface than the 
rib tread, indicating lower skid resist- 
ance, there actually is very little differ- 
ence between the two in this respect, 
he stated and the company has had no 
complaints from its airline customers 
regarding the skid characteristics of 
the dimple type. 

The company indicated that al 
though the USAF and Navy are: sold 
on the superiority of tubeless tires, it 
has not yet found a practical market for 
these in the corporate plane field. High 
costs of converting wheels to take the 
tubeless tire is believed to be the major 
deterrent. 

This market’s future probably will 
increase as business plane manufac- 
turers standardize for tubeless tires on 
new planes 

Beech Aircraft Corp., for example, 
recently revealed that it is making 
Goodyear nvlon tubeless tires standard 
equipment on its Super 15 twin-engine 
transport (AW June 11, p. 115). 

\ Goodrich representative reported 
that the company had complaints from 
customers about tires developing flat 
spots after very little use. Upon their 
return to the factorv, however, the tires 
were found to be satisfactory. rhe 
source of trouble was traced to the 
plane’s standing for extended pcriods 
in cold areas, causing the nylon cords 
inside the tire to temporarily set in a 
flattened arc, building a flat spot. The 
simple cure: taxi the airplane around 
1 little; the spot will disappear. 

Another complaint was a lacy fringe 
ilong the edges of a tire’s veneers which 
looked like a ply separating. Chis 

lace”’ is harmless; just trim it off, the 
Goodrich representative stated. 

Goodrich representatives commented 
that this initial corporation pilots’ tech 
nical forum has not been set up on a 
definite schedule, but they are inter 
ested in staging it elsewhere providing 
their distributors co-sponsor the presen- 
tation, as did Airwork. 


New England Outlet 
Gets First Skimmer 


Delivery of the first production three- 
place Skimmer amphibian will be made 
by June 29th by Colonial Aircraft Corp., 
Sanford, Me. The initial plane is going 
to the company’s New England dis- 
tributor, Huck Aircraft Corp., Green- 
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Designed for extra severe applications, and built to rigid military 
specifications, Pacific Potentiometers provide rugged dependability for 
any installation. 


The wide variety and specification range of Pacific’s “standard” po- 
tentiometers are actually suitable for many specialized applications. 
You get the economy of a proven, production design for your own 
particular requirements! 


Precious alloy windings, plus Pacific’s precise design and construction, 
provide clean, sharp signals under the most critical environmental con- 
ditions. Whatever your needs in linear, rectilinear or rotary potentiom- 
eters, Pacific can supply or completely design and build a potentiometer 
to your exact requirements. Check this wide range of specifications 
for your needs! 


RESISTANCE: from 10 ohms/inch to 13,000 ohms/inch 


RESOLUTION: from .001” to .005” or 0.10° to 0.25 
depending on resistance 


STROKE: (on linear potentiometers) from 44” to 2742” 
LIFE: at least 1,000,000 cycles 

SHOCK: to 100 g in any direction 

VIBRATION: 15 g from 10 to 1500 cps 

TEMPERATURE: from —65° to 400° F 


typical 
range 
of 


specifications: 


PACIFIC SCIENTIFIC—pioneer in Aircraft 
Instrumentation and Accessories since 1919 





/ PACIFIC SCIENTIFIC CO, 
a 1430 Grande Vista Ave. 
— Los Angeles 23, Calif. 


y Please send me free catalog sheets on: 
[} Potentiometers ] Free & Vertical Gyros 
() Rate Gyros (C) Accelerometers 


SCIENTIFIC CO. 
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THE ONE AIR RESEARCH and 


TIMED TO FEATURE 


AIR RESEARCH AND DEVELOPMENT PROGRAM as determined by the 1957 fiscal Air- 
power budget now in debate and to become effective July 1, 1956. 


SPECIAL COVERAGE of the latest critical areas of research—astronautics, super aero- 
dynamics and human factors. 


UP-TO-THE-MINUTE RESEARCH DEVELOPMENTS in avionics, aeronautical engineering 


and missile engineering. 


ON-THE-SPOT REPORTING at all the 12 research and development testing centers of 
AIR RESEARCH AND DEVELOPMENT COMMAND of the United States Air Force 
by AVIATION WEEK’s technical editors — the largest technical staff in Aviation 


publishing. 


ONLY ONE ARDC EDITION in 1956 will satisfy aviation’s “need to know”, with a presentation of the ARDC story. 

















DEVELOPMENT COMMAND EDITION 


.. . over 80,000" Engineering-management 
men will read and refer to this vital edition and 
several thousand copies will be made available 
for special service uses. 

Your advertising message placed in the ARDC 
issue will reach Aviation’s most influential au- 
dience. 


* AVIATION WEEK average net paid ABC circulation 
June-December, 1955; 54,548. Paid circulation of 
current issues; 59,859. Recent readership research 
by Advertising Research Foundation shows 1.4 read- 
ers for every subscriber copy of AVIATION WEEK 
(readership determined ty personal interview using 
strict recognition test. Current print order 64,293 
copies. 


Get immediate attention for your ARDC EDITION advertising needs, 
by contacting YOUR AVIATION WEEK REPRESENTATIVE. 


District Offices: New York 36, 330 W. 42nd Street; Philadelphia 3, Archi- 
tects Bidg., 17th & Sansom Sts.; Cleveland 15, 1510 Hanna Bidg.; Chicago 11, 
520 N. Michigan Ave.; Dallas 2, Adolphus Tower Bidg., Main & Akard Sts.; 
San Francisco 4, 68 Post St.; Los Angeles 17, 1125 W. Sixth St.; Atlanta 3, 
801 Rhodes-Haverty Bidg.; Detroit 26, 856 Penobscot Bidg.; Boston 16, 350 
Park Square Bidg.; London EC 4, 95 Farringdon St.; Paris 8, 5 Ave. George V. 


AVIATION WEEK 
A McGRAW-HILL PUBLICATION 








and related professional fields of Stress, Weights and Balances, 
Tool Engineers, Chemical Processes, Thermodynamics 


live near beautiful San Diego, California in lovely Chula Vista on 
the bay. Beaches, mountains, desert resorts, Hollywood, Old Mexico 
all nearby — outdoor family living in scenic surroundings and 


America’s finest year-round climate. 


AND A BIGGER FUTURE 





learn about Rohr and the unusual personal security and opportunity 
you find here at this large, progressive, growing Company. Learn 
about the new, challenging engineering programs at Rohr, the sound 
management policies, personal benefits, chances for rapid advance- 
ment, company-wide team spirit — and other career advantages that 
do make Rohr Aircraft Corporation a better place for you to work 
for a bigger future. 


WORLD'S LARGEST PRODUCER tm OF READY-TO-INSTALL POW-R-PAX FOR AIRPLANES 


Please write giving complete 
details and we will answer 
immediately. 


J. L. Hobel 


Industrial Relations Manager 
Rohr Aircraft Corporation 
Chula Vista, California 

Dept. 28 


Lid Plame ise Litem 9 miles south of San Diego 
on cool San Diego Bay 


wich, Conn., one of cight outlets 
franchised by Colonial. 

Ihe manufacturer is producing an 
initial lot of 10 airplanes; will start a 
second run of parts for 10 additional 
planes in about a month. ‘The shoulder 
wing all-metal Skimmer, powered by a 
150-hp. Lycoming pusher engine, sells 
for approximately $15,750. Addition of 
some 35,000 sq. ft. of production area 
to the firm’s present facility will provide 
a total of 53,000 sq. ft. of manufactur- 
ing, assembly and flight test space. The 
company has been granted a $60,000 
loan by the Small Business Administra 
tion to be used as required to accelerate 
production. Payroll now totals 60 em 
ployes; this is expected to increase to 
90 by November 

In addition to Huck Aircraft, these 
other distributors have been chosen by 
Colonial: Frontier Distributors, In 
Spenard, Alaska; Lund Aviation (Can 
ida), Montreal Airport, P.Q.; National 
Acro Sales Corp., Chicago, Ill.; Jack 
Straver, Inc., New York; Amphibious 
Aircraft. Inc., Ft. Lauderdale, Fla.; 
Louisiana Aircraft, Inc., Baton Rouge 
and Eternitas Corp., C. A., Caracas, 
Venezucla. Sales outlets are being 
negotiated for the Pacific Northwest 
ind Chesapeake Bay areas and several 
forcign countries 


Beech Business Plane 
al , - 
Sales Jump 26% in 1956 

New records in business aircraft sales 
to its distributor-dealer organization are 
reported by Beech Aircraft Corp., Wich- 
ita, Kans. During the first eight months 
of its current § fiscal year—October 
through Mav—Beech commercial sales 
totaled $17,740,781, an increase of 
more than 26% compared with th 
same period in Fiscal 1955 

Ihe company also notes that months 
of April and May set new single months 
records in business plane sales 
Beech’s 24-vr. historv; sales being $ 
168,509 and $2,892,288 respectivel 

As of May 31, the company’s total 
commercial and military aircraft prod 
ucts backlog exceeded $83 million 


PRIVATE LINES 


In 





Civil Aeronautics Administration has 
issued an aircraft engine specification 
-286-1) providing these pertinent de 
tails on Lycoming’s new ©360-AlA 
engine: Bore and stroke is 5.125 x 4.375 
in., giving 361 cu-in. displacement; 
weight dry is 282 Ib. Compression ratio 
is 8.6:1. The four-cylinder horizontally 
opposed aircooled engine delivers 180 
hp. at 2,700 rpm. on takeoff, a_ like 
power at maximum continuous power 
rating at sea level. The new 0360 is 
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fitted in the prototype Piper PA-24 
Comanche (AW June 1], p. 109). 


New York State has 272 landing fa- 
cilities, nine more than it had last year 
a new airport directory available from 
the State Department of Commerc« 
reveals. ‘There are +5 municipal fields, 
168 private and commercial, 11> mili 


tary, 38 seaplane bases and 10 heliports 
kor the first time all 37. airmarked 
N. Y. State Thruway interchanges are 
identified Airmarked communities 
total 726 ree copies of the map 


are available on request from the de- 
partment s ofhce at 112 State St., Al- 
ban Fe N \ 


Air race events scheduled in the 
U.S. this vear: July 7-8, Municipal Air- 
port, Niagara Falls, N. Y.; July 14-15, 
Pittsburgh, Pa. (airport to be = an- 
nounced) and Aug. 4-5, Winnebago 
County Airport, Oshkosh, Wis All 
competitions are for “midgets’’—planes 
designed to specifications laid down 
durng former Goodyear and Conti- 
nental Trophy Races. Counting a race 
last May, the four events planned this 
vear show a marked uptrend in the 
number of races that have been held in 


recent years 


Civil Aeronautics Board has extended 
deadline for comments on its propose d 
revision of aircraft registration mark 
ings (SR-412 Larger markings were 
ought placed on the sides of the 
fusclage or vertical tail to aid Air De 
fense Command interceptors in identi 
fying civil aircraft. USAF claimed that 
their planes often had to slow down to 
less than safe mancuverable speed to 
read current small markings on_ tail 
CAB now proposes to require large: 
markings after Jan. 1, 1960 and in 
vites industry and aircraft owner com 


ment 


VHF plane communications trans 
ceiver DTR-18/36 opcrates on 180 or 
360 channels with frequency coverage 
of 118 to 135.95 mc. The transmitter 
provides 15-watts power output on any 
channel. Unit is built on a 4-ATR rack 


nd weighs 22 lb. It can be supplied 
for use as a simplex unit or for cross 
channel communications. Price for 
180-channe] simplex operation, includ 
ing shock mount is approximatel 


$2,500. Manufacturer of the equipment 
is Dare, Inc., Troy, Ohio. 


Correction: An item in this column, 
June 4, p. 103 reported that up to 60 
lb. of dirt had been taken out of a 
DC-3 business plane during cleaning 


prior to weighing The Safe Flight 
Instrument spokesman reports that this 
should have read “. . . out of DC-6-type 
aircraft.” 
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Detect Variations Smaller Than 1°F 


THERMOCOUPLE 


Sampling Switches t 


For Land, Sea and Air Equipment 
Or Laboratory Use! 


ASCOP switches will somple up to 40 independent 
thermocouples and feed them into a common 
amplifier. Reduced noise and leakage assure super- 
sensitive measurements. Features up to 4 poles with 
speeds to 12 R.P.M. ASCOP’s 200 available stondard 
models are used for telemetering, drift compensation, display, programming, 
gvidonce, etc. For your specific problem rely on the leader... 


APPLIED SCIENCE CORP. OF PRINCETON 


P.O. Box 44, Princeton, N.J. « Plainsboro 3-4141 
1641 S. Lo Cienega Bivd., Los Angeles, Calif. 
CRestview 1-8870 






















YOu MOVE THE WORLD 








Yes, experience does pay in many 
ways. Our clients know from ex- 
perience they have a dependable, 
responsible source for preparation 
of better industrial and business lit- 
erature. 


Why not do the job right? It saves 
time, money and produces results. 
Let us give you a proposal on your 
next publication. 


We'll do the whole job—from plan- 
ning to printing—or just those parts 
that you need. 


product literature 
military manuals 
company publications 
training material 


Call or write for more information. 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc. * 330 
West 42nd Street + N. Y. 36, N. Y. 











ENGINEERS 


: ALL FIELDS 
Ve wil 6 Aochely 
0 
The portraits of tomorrow’s propulsion systems are 
rapidly becoming realities at Aerojet-General. America’s 


foremost manufacturer of rocket powerplants, Aerojet 
is a major contributor to this nation’s most critical rocket 
and missile programs. 


But creation takes talent. 
Operations at Aerojet’s California plants, near Los 


Angeles and Sacramento, are expanding rapidly. Un- MATH F MATI CIANS 
paralleled career opportunities exist for scientific and 
engineering personnel at all levels of experience. 
Please write the Director of Personnel, Aerojet- 
General Corp., Box 296, Azusa, Calif. or Box 1947, M ay | LI) Ne STS 
Your resume will receive immediate, confidential 
attention. 
A Subsidiary of AZUSA, CALIFORNIA aaa 
The General Tire & Rubber Company SACRAMENTO, CALIFORNIA DRAWING CHECKERS 


Sacramento, Calif. 
| DRAFTSMEN 
eer KALA CORPORATION 
MORE POWER FOR AIR POWER 
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CAB Accident Investigation Report: 


PanAm DC-7B Engine Lost Near Venice 


in World Airways DC-7B 
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John Wilsdon, Hunter Aviction 


Don Vest, Vest Aircroft & 
Finance Co., P. O. Box 5306, Holladay Aircraft Sales, 
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Colorodo port, Charlotte, North Caroline, Ohio. jeld, St. Lovis, ssouri. Sedianapetie, Sadiene. ° 

















i 


‘ 
ve Se 











H. Worren Holladay, Stonnell . : } 
ond Holladay, 843 Washington Norman Hoffman, West Texas Art Meurer, Arthur Meurer Co John S. Brown Brown Aero 
Building, Arlington Towers, Fiying Service, Midland Air- inc., LeGuerdie Field, New York, Corp . 3300 Love Field Drive, 
’Arlington, Virginia port, Box 82, Midland, Texas. N.Y. Doltos, Texas 
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Bill’’ Buchanon, Soles 
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John A Lucien M. Taillac, Trans-Aire 

Senta Monica Aviation, 3011 Herrol Bellomy, tL. B. Smith Corporation, Pan-Air Building, Joseph H. Frost, Jr Robert M. Brown 
Airport Avenue, Municipal Air- Aircraft Corp., Miami Interna- New Orleans Airport, New Or- Commander Sales Company, Terminal Building, International Air- 
port, Santa Monica, California. tional Airport, Miami, Florido. leans, Louisiana port San Antonio, Texas 





NATION-WIDE SALES and SERVICE 





A E R DESIGN 
















AERO DESIGN AND ENGINEERING COMPANY 












SAFETY 


is a result of over-speeding the engine 


impeller assembly failed and damaged the 

car engine case to an extent that the fuel 

injection lines in the case were broken 

This undoubtedly allowed fuel to escape, 

resulting in severe fire. There was no ap 

arent maloperation of No. 3 engine prior 
the drive shaft failure 


ANALYSIS 


1 
ngine impeller assembly must have 





disintegrated centrifugally, throwing metal 
particl outwardly through the cowling 
through which was scen the intense white 
fi this failure also accounted for the 
“ red fuel lines that pl wided a source t 
fuel f the fire 

The reason for the failure of the fir 
warning system to function properly could 
not letermined because of damage to th 
systen iring the fire and the tearmg away 
of | cngin ind pr pellet However, in 
th ise there is no delay in applying 
emergency measur becau of alertness of 
th rew member in the ibin at the time 
of the ¢ speeding 

| ippa t tha 1 ou 
‘ i werted. Had th 
| train on urse a d is mad 

not ha he i Pp sible \ tl 

I od loment inder extreme emer! 
' ' ’ fected in ti 

a 


Che the he f silable evid ' 
RB 1 finds that 
Ihe ompa +} ’ ift in +} 
irrently certificated 
The er veight of the aircraft 
keoff w n the maximum all 
3 I he ( n | haft f N 3 
prop failed flicht causing th gin 
ve]! ti D 1 
I I 
; N 3 p % 1 not ct th | 
I i rok nt nent f the d haft 
ked oil pe f the feath ig tem 
H peed windmilling continued and 
t! ngin mpeller failed ntrifugall 
ng fuel injection lines and oil passag 
ng fi n ! 
Th ire could not be xfing | l 
e and propeller fell free 
PROBABLE CAUSE 
I Board termines that th 1 
' th ! tw ta f N 3 
] oO | ‘ haoaft vhicl 
t 1 < yecdm inability to feather 
th D lle in engin failure nit nd 
inflight loss of the No. 3 powerplant 


By the Civil Acronautics Board 
James R. Durfee 
Joseph P. Adam 
Chan Gurne' 
Harmar D. Denny 


SUPPLEMENTAL DATA 


The Civil Aeronautics Board was notifi 
of the accident on December 28, 195 An 
tigation ! nediate uitiated ’ 
th tl pre ons ¢ S i 

of th ¢ il Aeronaut Act 


Air Carrier 


Pan American World Airways, In 
New York corporation with its main off 
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Marquardt, the leader 
in supersonic propulsion, has 
inaugurated a program of Individual 
Professional Development for its engineers. 
You can help us maintain this 
leadership for the future of 
supersonic propulsion. 





L.P.D. gives our engineers a 
chance to advance to their maximum 
potential in their present fields...and 
those beyond ...in a climate of continuing 
professional growth from in-plant courses 
and more than fifty current courses in 

Southern California's leading 
universities. New courses are 
constantly being added. 





L.P.D. differs in its concept 
and objectives from ordinary company 
training programs in that it gives each 
engineer an opportunity to grow and plan 
his development toward his own goal 

and at his own pace rather than 
having to follow a rigid pre- 
determined pattern. 





I.P.D. is a part of an overall 
expansion program which anticipates a 

two-fold increase in personnel during the 
current year. This increase represents many 

additional engineering opportunities. You 
can become a leader in supersonic 
propulsion. Write for details. 
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Attention: Professional Personnel 
Industrial Relations Department + 16551 Saticoy St., Van Nuys, California 
MARQUARDT BUILDS THE POWERPLANT FOR THE BOMARC IM-99 INTERCEPTOR MISSILE 
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#15 wire on 












Are You Going Nuts 


Over Your 


BOLT Problem’ 











You don’t need a padded cell... 
.you need AIRCRAFT BOLT 
CORPORATION! 


Ht rite for ¢ 













Specialists in pes a 
precision aircraft bolts and studs 












..- Offeredina 
wide range of sizes 


#50 wire on .062" 
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Whether it’s a com 10 win - 

Fie ee oe fer or a simple choke ee Oot. ee ae 
! “ 

Vo mt ‘oroidal magnetic amplifiers, reactors and trans- 
~ oo \ io formers to achieve maximum performance. 
a “eer" | At Celco, the proper matching of cores, winding, 
:) oe 7 Seg ype bere 
a = x 7 Se erbanin tes orig characteristics. 
ae ; Subenit your toroidal probleme for our imenediate 
bo attention . . . Call RAmsey 9-1123 — or write today. 
| 
| Caen: ee 
' MAHWAH, N. J. 
Your plant is only hours away by the Celco Air Fleet aa 


Now!... the NEW 
ROBINSON 


WIRE 


TWISTER 


with DIAGONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . Saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 





12” —for assembly line 
safety wiring, 15 oz. 


i” —for bench work, sub- 
9 assemblies, 12 oz. $20.50 
Unconditional Money-Back Guar- 
antee. Send for complete details. 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Canadiar. Distributor,Gensales, Ltd., Malton,Ont. 


$21.50 | 


SAFETY 


in New York, New York, as 
ters for its Atlantic Division. The 
tion operates as an air Carrier 
tificate of public convenienc« 
the Civil Acronautics 
im air cCarner Operating certih 
by the Civil Acronautics Admunistration 
These certificates authorize the irrier to 
transportation between vari 
the United States and foreign 
route involved in 


are headquat 

sap ge 

un ler 

and nece¢ sity 

Board, and 
} 


ite |«ossued 


ssued by 


engage in air 
ous points in 
countries, including the 


this instance 


Flight Personnel 


Captain A. D. Reedy, age 43, held 
valid airman certificate with an airline trans 


port rating and PC-7, B-377, L-49, and 
749 equipment ratings. He had a total of 
13,972 fiving hours, of which 366 - hour 
were in DC-7 aircraft 

First Officer W. J. Box, age 34, held a 
valid airman certificate with airline tran 


port rating and DC-4, DC-6. and DC 
md L-49 and B-377 


equipment ratings. He 


had a total of 11,704 fiving hours, of which 
307 hours were in DC-7 aircraft 

Third Officer J. B. Sorenson, age 24, held 
a valid airman certificate with commercial 
pilot, single- and multi-engine land ind in 


strument ratings. He had, in addition 


ther time, 29 hours in DC.7 aircraft 
Flight Engineer L. C. Thayer, age 43 
held a valid ertificate with flight 


enginecr, aircraft hanic rat 


Ings 


uirman 
ind engine m<¢ 
He has 6,952 hours of flying time, of 
vhich 311 hours were in DC.” aircraft 

Miss Artha Gruhl was 
carrier on July 20, 1953. She was 
in the capacity of purser on the flight 

Miss Eva Fredin was employed by th 
carrier on October 3, 1955, and was act 
ing in the capacity of stewardess on Flight 
h> 


employed b th 
acting 


The Aircraft 


Douglas DC-7B, N776PA, manufacturer 
crial No. 44870, was delivered to Pa 
American World Airways on August 1 
1955 

Total flying time since manufacture 


was 1,224 hours. The aircraft was powered 
by four Wright model TC9721SDA4 en 
gines. Time since overhaul on Nos. 1, 3 
ind 4 engines was approximately 200 hour 
each; No. 2 
new 
The aircraft had 

model 34E60 propellers 
Nos. 1, 3, and 4, of 1,224 hours each with 
S06 hours on No 


engine had 306 hours sinc« 


Hamilton Standard 


with total time on 


B-52 Logs 174 Hr. 
On Flywheel Test 


Bocing B-52 pogged 174 hr. 24 min 
flight time at Boeing field, Wash., dur 
ing May in an accelerated service Test 
program on alternator drives. A mal 
functioning flywheel within the B52’ 
electrical alternator (made by ‘Thomp 


son Products, Inc was revealed by 


USAF to have been responsible for a 
B-52 crash last winter and resulting 


drop in Stratofortress acceptances carlicr 


this year. (AW May 14, p. 34) 


1956 
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Cessna T-37 designed for Jet Training 


To meet jet age demands, the U. S. Air Force requires a jet trainer that 
makes it easy for cadet-pilots to master first-line combat airplanes. 


The Cessna-developed T-37 introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-fly jet trainer. 


It is designed to provide the Air Force with a jet trainer that can be operated 


y 
at substantial savings and cover the most important and longest phase of IG: TSH 
DOItW 


the cadet-pilot’s jet training. 





It is a privilege for us here at Cessna to team with the Air Force in its forward- 
thinking plans for the jet age. CPBSSNA AIRCRAFT COMPANY, Wichita, Kans. 


Cessna T- 37... safe, slow-speed landings for Air Force cadet-pilots; 








eS 


} 
» ‘i npg "et sell 
ae 


ee 





Be an Aviation Cadet. Inquire today about the future your 
Air Force offers from your Air Force Recruiting Office. 















Positions Vacant 
Positions Wanted 
Part Time Work 





NATIONAL 


The advertising rate is $27.60 per inch for all advertising 
app ari on other than a contract basis Contract rates 





u ac om seenell 


An advertising inch is measured %” vertically on a column 
3 columns—30 inches to a page 


Subject to Agency Commission 





EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—executive, management, technical, selling, office, skilled, manual, ete 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


= RATES —— 


$2.10 per tine, minimum 3 lines 
count 5 amraae words as a ae 
Box Numbers—counts as | lir 
Position Wanted ads are '> of ‘above rate 
Discount of 10% if full payment is 
secutive inse 
ubject to Agency 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P.O. Box 12, N. Y. 36, N. Y 





Employment Agencies 
Employment Services 
Labor Bureaus 






UNDISPLAYED 


To figure advance payment 








made in advance for 4 con 






Commission 














Developing major design layouts and assembly draw- 
ings; deciding location of airplane, helicopter, or missile 
components and solving design stress problems. 


SENIOR LINESMEN 


To establish undeveloped contours for surfaces of air- 
plane designs, including the development of equations 
for obtaining contours, and the calculations of offsets, 
projected areas, and surface intersection locations. 


SENIOR DRAFTSMEN 


With minimum of 3 years aircraft experience in the draw- 
ing of layouts, of electrical, structural, assembly, installa- 
tions, equipment, controls, and aircraft mechanisms. 





If qualified in any of the above fields, you are invited to join a middle 
sized, but rapidly expanding airframe development company offering 
stimulating work on airplane, helicopter, convertiplane, and guided 
missile projects. Send experience resume in confidence to 






TECHNICAL PLACEMENT SUPERVISOR 
PO Box 516, St. Louis 3, Missouri 


M\DONNELL_Z Lh salt Coys iia 


















Servomechanisms Inc. Western Division, manufacturers of 
electronic components & sub-systems is expanding its liaison 
staff. 


Challenging positions are now open to men with electronic 
engineering background and technical sales experience. 
Military aviation experience (Pilots-engineers) helpful and 
will be considered. 






Lil replies will be 
Please send resume to Philip Earl 


held in confide 












SERVO20. VOWNISMS 
_ 12500 AVIATION BOULEVARD 
HAWTHORNE, CALIFORNIA 
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Attractive Salary & expense arrangements. 







-  MMTPR 


al iin 


SALES LIAISON REPRESENTATIVES 


sill 


lie 
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AERONAUTICAL 
ENGINEERS | 


Stability and 
| Control Analysts | 


We require men in our Flight 
| Research Department with M.S | 












in Aeronauticol Engineering, or 






equivalent in analytical training, j 


to work on various problems in | 
the stability and control of 







vehicles (manned or otherwise- 


aeronautical or automotive) 
| Programs involve analytical | 







studies, actual testing for check 















of analysis, determining correla- 









tion between operators opinion 
and stability characteristics, and 





associated work. 










Write for our new brochure “A 
DECADE OF RESEARCH”. 











Laboratory, Tuc. 


pENESEE ST. BUFFALO 2 












TOOLING 
EXECUTIVE 


Midwest Aircraft Manufacturer has 
opening for top man to assume com- 
plete charge of large Tooling Division. 
Minimum 5-10 years top supervisory 
experience in aircraft tooling required. 
If you feel you qualify, send complete 
details and salary expected in confi- 
dence to 
P-1994, Aviation Week 
0 N .Michigan Ave., Chicago 11, Ill 









Our people know of this ad. 

















GUIDANCE SYSTEMS 
Aircraft & Missiles 


Salary to $15,000 for competent electronics 
systems engineer. N. J. office close to 











N. Y. C. Resume confidential. 
P-2082, Aviation Week 
oW. 42 St New York 36. N. ¥ 
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ENGINEERS « SCIENTISTS 


REPUBLIC AVIATION CORPORATION'S DIRECTOR OF SCIENTIFIC RESEARCH 


Dr. Theodore Theodorsen 


Invites You Yo Join 


NEWLY CENTRALIZED 
RESEARCH GROUP 
Presenting Notable Opportunities and 


Facilities To Produce Independent Work in All 
Fields of Modern Aeronautics and Physics. 






A new policy of concentrating company-wide fundamental research, 





both theoretical and experimental, in one research group, has led to the 


formation of the Scientific Research Group at Republic Aviation. 






If the American aeronautical industry is to retain its leadership our 
scientists must rise to the demands posed by supersonic and hypersonic 
aircraft. These are among the most complex machines ever conceived by 


the versatile mind of man. 





Dr. Theodorsen invites the scientist and engineer, who is not bound to 
traditional ways of thinking, to join him in broadening and deepening 


aeronautical research. 





You will be doing research worthy of your optimum abilities. You will be 
dealing with problems of an unforeseen conceptual magnitude. Associ- 
ates of international repute from both within and without the company, 


a staff of able younger men, and the full technical and laboratory facili- 





ties of Republic Aviation, will help you both strengthen and realize 


your objectives. 


; 


Positions open on several levels of responsibility, from Research-Area 
Head, to staff assistant: 





SERVO-MECHANISMS 
INSTRUMENTS 
NUCLEAR PHYSICS 
ELECTRONICS 


MATHEMATICS 
FLUID MECHANICS 





GENERAL PHYSICS 
AERODYNAMICS 
THERMODYNAMICS 
FLUTTER & VIBRATION 








STRUCTURES 








Please forward compre hensive resume to: 
Dr. Theodore Theodorsen 
DIRECTOR OF SCIENTIFIC RESEARCH 


ft) EPUB AVIATION 
\ FARMINGDALE, LONG ISLAND, NEW YORK 
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EMPLOYMENT OPPORTUNITIES 
f Rh Pere i ait a i “oe 


ENGINEERS and DESIGNERS NEEDED 


| MISSILE GUIDANCE BOMBING NAVIGATIONAL NEW CIVIL AVIATION 
0 r SYSTEMS COMPUTER SYSTEMS PRODUCTS 
7 


JET AND TURBO-PROP AIRBORNE FIRE 
ENGINE CONTROLS CONTROLS 


GM CAREER OPPORTUNITIES IN 


Systems Engineering and Analysis Design Engineering 
Experimental Engineering Product Engineering 
Development Engineering Product Evaluation 
Project Coordination Field Engineering 


AND WE ALSO NEED: 
DESIGNERS * CHECKERS * LAYOUT MEN 


Positions Are Permanent Excellent Advancement Opportunities 
Every inquiry treated confidentially and given 
immediate attention and personal reply. 


WRITE TODAY FOR EMPLOYMENT APPLICATION 


Mr. John F. Heffinger 
Supervisor of Salaried Personne! 


AC SPARK PLUG DIVISION 
THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 
Milwaukee 2, Wisconsin — Flint 2, Michigan 


INDIVIDUAL RECOGNITION ADMINISTRATIVE 
ENGINEER 


Enjoy delightful living ir 


ful smog-tree San 

EN INE RS California. working for a 
OPPORTUNITIES FOR UREA" Eg a 1 

CAREER IMPROVEMENTS ind aircraft comp 


I 











SMALL 
COMPANY ATMOSPHERE 





typical assignments Joys : 
employing 2,500 people. Assi 

@ Perform Propulsion Analyses important responsibilitic sf 

JET AIRCRAFT @ Design Thrust Deflector idministration and recruiting of 

@ Plan Flight Test Programs personnel for Engineering Divi 

sion. Should have engineering 

background ind experience In 

HELICOPTER @ Conduct Accelerated Fatigue Analyses industrial recruitment of per- 

@ Design Rotor Head Mechanisms sonnel. Solar offers outstanding 

‘ mploye e benefits and liberal 


Develop Cabin Heater System relocation allowance. Contact 
Design and Develop Air Conditioning | DALE A. COBB 


and Pressurization System 


Conduct CAA Certification Program S O L R NF 7 
A - 


= AIRCRAFT COMPANY 


For comprehensive information, write 2200 PACIFIC HIGHWAY 


Professional Placement Supervisor Dept. AW WESSN SAN DIEGO 12, CALIFORNIA 


5800 East Pownee @ Wichito, Konso 


COMMERCIAL 
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Manufacturing 
Positions 


CHIEF PRODUCTION 
ANALYST 


To supervise the estimating, time 
and motion, and production analy- 
sis functions. Reports to Chief In 
dustrial Engineer. Will require BS 


IE and minimum nine (9) years of 
applicable experience. 


SUPERVISORS 
METHODS ENGINEERS 


One required for investigation of 
sheet metal fabrication, sub-assem- 
bly, and ramp manufacturing tech- 
niques. Another required for 
investigation of methods of all 
machining techniques, proving new 
machines and related tooling prob- 
lems. Prefer BS ME or BS IE with 
minimum 4-6 years related experi- 
ence. 


PLANT ENGINEERS 


Experienced in industrial building 
and utilities design, structural, 
mechanical and electrical. 


TOOL DESIGNERS 


Experienced on small and large 
machine shop and assembly jigs 
and fixtures. Openings at all levels 

junior tool designers to group 
supervisors. 


These positions of technical leader 
ship are now available in our 
newly reorganized Industrial Engi 
neering function. This is an ideal 
situation for experienced aircraft 
industrial engineers who are seek- 
ing additional responsibility in an 
expanding manufacturing opera- 
hon 


Please submit detailed experience 
resume to: 


TECHNICAL PLACEMENT SUPERVISOR 
Box 516, St. Louis 3, Missouri 


MC DONNELL AIRCRAFT CORPORATION 
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EMPLOYMENT OPPORTUNITIES 





what does 
outer space 
mean to you? 


Because of an unmatched record of scientific ex- 
perience in upper-air research as builders of the 
Viking Rocket series for the Navy, Martin was 
awarded the prime contract on the project known as 
ESV VANGUARD -—the Earth Satellite Vehicle that 
will take its place in history as man’s first exploratory 
step in the conquest of the final frontier, space itself, 

What does space mean to you as an engineer? 

Today, no other aircraft company in the world can 
give you more penetrating answers to that question. 
And tomorrow... 

If you are interested in the greatest enginecring 
adventure of our time, contact J. M. Ho 
AW-06, The Martin Company, Baltimore 3, Maryland, 


SS Aa 
MA £4 FET A a 
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EMPLOYMENT OPPORTUNITIES 








COOK RESEARCH 
LABORATORIES 


CHALLENGING PROGRAMS 


@ Basic Research @ Analytical Evaluation 
@ Experimental Research @ Equipment Development @ Prototyping 








COOK RESEARCH has a wide diversity of activity ranging from pure research to 
pre-production and production (at other divisions). We are so organized that per- 
sonnel may specialize in a specific field or range from area to area providing for 
the individual's broadest professional development 


RADAR—COMMUNICATIONS—Radar Network Development. Advanced Communi- 
cation and Microwave Techniques, Circuit Design, and Information Theory 








Application. 
RESEAR CH SYSTEMS DEVELOPMENT—Geophysical Research and Instrument Design. Digital 
and Analogue Computer Design. Navigational Techniques and Instruments. Devel- 
/ opment of Business Data Handling Systems 


AERONAUTICAL DEVELOPMEN] —Basic design, development, fabrication, and appli- 
cation: Missile Recovery Systems, Aerial Delivery Systems, Rocket Powered Air and 


Z A B ORA TO R IES Ground Launched Test Missiles, Specialized Ordnance items, Ejection Seat Escape 
Systems. 


i INSTRUMENTATION—Telemetering, Magnetic Data Recording System, Nuclear In- 
strumentation, Aircraft Instrumentation and Aircraft Panel Instruments 





The Laboratory activities 
SERVOMECHANISMS and AUTOMATIC CONTROL SYSTEMS—Design and Construc- 


ARE WORLD WIDE IN SCOPE tion of Automatic Control Systems in fields of Aircraft Control, Flight Control 
Cook Research Laboratories are located in the Systems, and Fire Control Systems. Development of Servo Control Systems for 
northwest suburbs of Chicago Convenient to Tracking Devices, Analysis of Control Systems Requirements, Servo Development 
many fine universities, civic, and shopping cent- : " . 
ers . . and many excellent resort areas for Industrial Application. 
Contact @ 8100 N. Monticello Ave. ® A DIVISION OF COOK ELECTRIC COMPANY 
D. M. HALLIDAY Skokie, Illinois KEystone 9-2060 2700 N. Southport Ave., Chicago, I!linois 

















ELECTRICAL AND MECHANICAL ENGINEERING AND MANUFACTURING SINCE 1897 


HYDRAULIC 
RESEARCH 
ENGINEERS 


To Develop TEST FACILITIES for Jet Engine Fuel 
Control Systems and Components. 


NEEDS 


SOUTHERN 
fa Velie) TTT 
COOPERATIVE 

Operated by BWAYEM Ta 
CALTECH 








Working with: Test Stands 
High Energy 
Fuels at 
Extremes of 
Temperatures 
and 

High Pressures 






Environmental 
Fest Cots The $14,000,000 Cooperative 
Wind Tunnel is specifically de- 
signed for testing and analysis 
of high-speed aircraft and 
guided missile development 
problems. We now have excel- 
lent openings for: 
AERODYNAMIC ENGINEERS 
Test ProJect ENGINEERS 
CompuTING ANALYSTS 


Remote 
Instrumentation 








Servo Operated Afterburner Fuel Controls, Inlet Temperature and Turbine 
Speed Sensing Electro-Hydraulic Servo Controls. 










Applicant should have B.S. Degree Plus 4-6 Years Experience Relative 
to Hydraulic Engineering, Valve Design, Hydraulic Servos, Instru- 
mentation and Testing of Fluid Control Devices, or Other Associated 
Fields.—Write to Mr. J. Heffinger, Supervisor of Salaried Personnel 
For information on 
EMPLOYMENT OPPORTUNITIES 
Mnctce 
Mr. J. N. Ewart 
CALIFORNIA INSTITUTE OF TECHNOLOGY 
Pasadena, California 







AC THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WISCONSIN also FLINT 2, MICHIGAN 
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- 
Abilities 
demanded 
by this 
position 
call for an 
engineer 
qualified to 
earn up to 
415,000 


Project Leader— 


AIRBORNE 
FIRE CONTROL 
RADAR... 


Specific accomplish- 
ments desired in: pulse 
radar transmitters, 
microwave techniques, 
timing and display cir- 


cuits, servomechanisms. 


Capable of technical 
and administrative 


leadership of engineers. 


7 
Excellent salary will 
be only the first of 
many satisfactions in 
this unusual opening 
with an electronics 
pioneer and leader! 

7 


*To arrange confidential 
interview, send resume to 


en 


P-1691 nm 


. 


EMPLOYMENT OPPORTUNITIES 





LIVE in Southern California! 


GAS TURBINE 
ENGINEERS 


Outstanding openings now 


for qualified 

































Ss , York male 
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EXPERIMENTAL ENGINEERS 
PROJECT ENGINEERS 



















for developme net projects 
and 


for production projects 






SOLAR OFFERS PERMANENT cimployment in a rela- 
tively’ new and exciting field with a tremendous 
growth potential. Solar is a vigorous, medium-size 
company founded in 1927. No individual in Solar’s 
Engineering De. partment has ever been laid ott 


~- 







because of business fluctuations. Solar gas tur 









bine engines have already won an international 
reputation 

Living in San Diego is delightful. This favored 
area is smog-free, with the finest climate in the 
United States, and has unmatched recreational and 






cultural activities 
Applicants with BSME or AE plus 3 or more 


years experience are preferred. Inquire now for 







responsible positions mi our! ipidly expanding pro- 






grams in gas turbines and airborne controls. Replies 
will be kept confidential. Write, giving resume,to 
DALE A. COBB, Department A-128. 







SOLAR SY 


AIRCRAFT COMPANY 
SAN DIEGO 12, CALIFORNIA 
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EMPLOYMENT OPPORTUNITIES 


AVIONICS 
OPPORTUNITIES 


In Sunny, Tropical 
San Diego, California 














SYSTEMS ENGINEERS ror NEW 
AIRBORNE 
NAVIGATIONAL 


SYSTEMS 


SYSTEMS ANALYSTS 
(engineering and mathematics) 


MISSILE 
GUIDANCE 
SYSTEMS 


CIRCUITRY DESIGN ENGINEERS 










SERVO DESIGN ENGINEERS 






HELICOPTER 
INSTRUMENTATION 


COMPONENT PACKAGING ENGINEERS 
(mechanical and electrical) 







AIRCRAFT 
CONTROL 
SYSTEMS 


ETCHED CIRCUIT DRAFTSMEN 


MICROWAVE TECHNICIANS 











Work on these challenging projects at RYAN 
Live in beautiful San Diego—a year-round playground 


WRITE TO JAMES KERNS, ENGINEERING DIVISION 


A RYA AERONAUTICAL COMPANY 


2711 Harbor Drive, San Diego 12, California 





WII 


AERODYNAMIC DESIGN 


THERMODYNAMIC DESIGN 


EXPERIMENTAL ANALYSIS 






. 
ADVANCED ENGINE DESIGN 
° 
CONTROLS SYSTEMS DESIGN and ANALYSIS 
~ 


A tew selected engineering positions with 
a fine established company located in 
the Northeast. For further information 

write to: 


P.2010, A 
ow NN. ¥. 








NEL A A | | i MAN 








































TEST ENGINEERS 


DO YOU LIKE YOUR 
ENVIRONMENT? 


Investigate the Environment created at 










AC for its Advanced Development Pro- 





grams on Missile Guidance and Air. 







craft Fire Control Systems. 


OUR 
ENVIRONMENTAL 
LABORATORY 


is one of the most Versatile Laboratories in 














the country and is in the process of a 
Major Men hired 
will enjoy working with the finest of test 





Permanent Expansion 
















together with 






equipment and facilities 








top men of the field 








We ore currently engaged in the following 
Types of Test Activities 







VIBRATION TESTING 
COMPLEX WAVE ANALYSIS 
LOW TEMPERATURE - ALTITUDE 




















HIGH TEMPERATURE 
RELIABILITY EVALUATION 
INSTRUMENTATION 
















Write Mr. J. Heffinger 
Supervisor of Salaried Personnel 





AC 








The Electronics Div. 







General Motors Corp. 
Milwavkee 2, Wis 














ENVIRONMENTAL 
ENGINEERS 


Challer 5 








of 
celudi: 






Shock and Vibration studies 

High and Low Temperature 
Investigation 

Component evaluation 


Salary—up to $12000 
(Comme 







) 







Man 
ye 





Manager of 
Technical Personnel, 
Dept. 674 


MAMA 


Division American Bosch Arma Corp. 
Roosevelt Field, Garden City, t. 1, N. ¥. 
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“Condjx7 


ELECTRONIC 


MECHANICAL 
ENGINEERS 


SOUTHERN 
CALIFORNIA 


‘ 





Unusual engineering positions in 
electrical and mechanical design of 
Telemetering Systems are available. 
These positions, which are directly 
associated with our long-range pro- 
jects for industry and for defense, 
are available at all levels. 

There also are important positions 
open for Electronic Test Equipment 
Designers, Circuit Designers and 
Microwave and Transistor Engineers. 

You are invited to consider be- 
coming a member of this vital en- 
gineering group — with a forward 
looking company in Southern 
California. 


Please fill in the coupon or 
write us for complete information. 


W. C. Walker, Engineering Employment 
Pacific Division, Bendix Aviation Corp. 
11600 Sherman Way, North Hollywood, Calif. 





1 am interested in Telemetering Engineering. 


h lam a gradvote engineer with degree. 





1 am not a graduate engineer but have 
years experience. 
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EMPLOYMENT OPPORTUNITIES 


I know from my own experience all of the de- 
tails involved in making a decision about 
changing jobs. You wonder what kind 
you will be doing...the calibre 
will be associated with nthe 
ing conditions,..i - 
is there a - jg OF n 
a short no 
few of the 
reasons you 
should get 
in the mail 
so that an 
interview ca 
be arranged. 
I am attac 
Snapshot of ou 
in the country 
to schools, chu 
minutes from the 

















one @ reasons why most of 
the folks who come here for an interview just 
Stay...wire the wife to start packing... 
knowing she will love the living part of it. 
Now about the work and the people.... 
The attached clipping will give you a brief 
idea of some of Farnsworth's activities for 
the military and industry in the fields of 
electronics and nuclear energy. Your associ- 
ates will be eminent scientists and engi- 
neers with many "firsts" to their credit in 


| electronics. (Like Philo Farnsworth, our Tech- 
' nical Director and the inventor of electronic 
| television. ) 


And don't worry about permanency or 
Stability. Being a member of the world-wide 
International Telephone and Telegraph Corp- 
oration makes Farnsw-yth big enough to assure 
that yet it 3 small enough for flex- 
\ recognition of the 
individual. Here you 
ill be heard...not 
just one of the herd. 
seOf course, all the 

if other advantages are 
included: liberal 
elocation expense, 
advanced education 
at no cost to you. 


we To get the whole 
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EMPLOYMENT OPPORTUNITIES 








Engineers in 
| traiming , 
Experienced 
engineers . a 


.+. there’s no limit to the oppor- 

tunitie 8 ope nto you as me »mbe ‘rs of 

the OMAR team in the fields of: 
Rocket and Ramjet Engines 
Propellants and Fuels 
Testing and Evaluation 










Positions are open for the 
following: 
mechanical engineers 
combustion engineers 
aeronautical engineers 
stress analysts 
turbine engineers 
thermodynamicists 
servo engineers 
electrical engineers 
nuclear engineers 
ordnance engineers 
instrumentation engineers 
test engineers 
development engineers 
process design engineers 
production engineers 
physicists 
mathematicians 
organo-metallic specialists 
inorganic chemists 
organic chemists 
polymer chemists 
electrochemists 
physical chemists 
analytical chemists 
} On the OMAR team, you're affiliated 
with pioneers in the field of supersonic 
Reaction Motors, Ince., 
first in the American rocket industry; 
Marquardt Aircraft Company, the 
West's largest jet research and devel- 
opment center and first in ramjets; 
Olin Mathieson Chemical Corpora- 
tion, a leading producer of chemicals, 
metals, explosives, and high-energy fuels, 
You're on a team that unites for the 
first time both chemical and mechani- 
cal experience in research, develop- 
ment, and production of supersonic 
rockets, ramjets, and liquid and solid 

























propulsion: 
















propellants. 





For further information write 
OMAR Employment Officer at the 


company nearest you. 






Olin Mathieson Chemical Corporation 
462 Park Avenue, New York 22, N. Y. 
Reaction Motors, Inc 
Denville 2, New Jersey 







Marquardt Aircraft Company 
16555 Saticoy Street, Van Nuys, California 
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Knowledge of Military Specifications and 
formats required. Should be familiar with 


functional and environmental testing of 
specialized electro-mechanical, electronics 
equipment. Must be capable of interpret- 
ing engineering drawings. Some engineer- 
ing experience or formal engineering edu- 


cation is desirable. 


GM 
INERTIAL GUIDANCE 
SYSTEM PROGRAM 


ELECTRONICS DIV., 
Milwaukee 2, Wis. 


Enjoy Challenging Opportunities the 
most versatile Laboratories in the country 
Work with the top men in the field and 
with the finest test, research and develop- 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program 
New Plant facilities being added in subur- 
ban Milwaukee area 


To aid you in your professional advance- 
ment AC will provide financial assistance 
toward your Master's degree. A Graduate 
Program is available evenings at the Uni- 
versity of Wisconsin, Milwaukee. 


GM's Electronics Division aggressive posi- 
tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recogni- 
tion for each Engineer hired 


Recent EE,ME 
Graduate Inquiries 
Also Invited 


Milwaukee offers ideal family living in a 
progressive neighborly community in cool, 
southern Wisconsin where swimming, boat- 
ing, big league baseball and every shopping 
and cultural advantage is yours for the 
taking. 


To arrange personal, confidential interview 
in your locality send full facts about your- 


self today to 
Mr. John F. Heffinger 


Supervisor of 






Salaried Personnel 


Electronics Div. 
General Motors Corp. 
Milwaukee 2, Wis. 
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Openings in Cincinnati, Ohio 
and Idaho Falls, Idaho 
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ENGINEERING 


for the 


FUTURE 


Are you an engineer or special- 
ist interested in making your 
contribution to the advancement 


test facilities? 

SUPERSONIC & HYPERSONIC 
WIND TUNNELS and POWER 
PLANT TEST LABORATORIES 


Sverdrup & Parcel, Inc., design- 
ers of the Arnold Engineering 
Development Center and many 
other installations, is engaged 
nationally and internationally in 
design and consultation of ad- 
vanced and unusual test facili- 
ties for national defense and for 
private industry. 


Openings exist for two or three 
well qualified men in senior de- 
sign or project engineer cate- 
gories and for two or three men 
with lesser experience but good 
promise. The wide variety and 
unique character of our work 
offers challenging problems and 
provides excellent opportunity 
for individual development and 
advancement. 


Starting salary and extent of re- 
sponsibility are commensurate 
with ability and background. 
Fringe benefits include an at- 
tractive Employee Benefit Plan 
which provides insurance fea- 
tures and retirement income; 
paid vacations, holidays and 
sick leave; overtime rates; Blue 
Cross plan. Probably the great- 
est benefit is the opportunity to 
practice professional engineer- 
ing in a professional organiza- 
tion under professional condi- 
tions. 

Your letter of inquiry will re- 
ceive prompt attention and re- 
ply. Please write fully advising 
availability for personal inter- 
view, to— 


SVERDRUP & PARCEL, INC. 


Engineers—Architects 


915 Olive St. Lovis 1, Mo. 





of highly complex aeronautical — 
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WE RE 
GOING 
PLACES 


HOW 
ABOUT 
YOU? 


Raytheon, a leader in anti-craft missile and airborne radar 
design, announces a broad expansion program creating ex- 
cellent Opportunities for engineers at all levels. As prime 
contractor to the Navy, Army, and Air Force on weapons 
systems programs, Raytheon has overall responsibility for 
system development encompassing the following fields. 


MISSILES 


SPARROW Ill SYSTEM (Navy) 
HAWK | SYSTEM (Army) 


NAVIGATION 
DOPPLER NAVIGATORS (Air Force and Navy) 
ALTIMETERS (Air Force and Navy) 
AIRCRAFT CONTROL SYSTEMS 


RADAR 
COHERENT Al RADARS (Air Force and Navy) 
SEARCH AND TRACKING RADARS (Army) 
COUNTERMEASURES (Air Force) 


The Missile Systems Division of Raytheon has plants at 
Bedford, Mass., Maynard, Mass., Lowell, Mass., with flight 
test facilities at Oxnard, Calif. and White Sands, New Mexico. 
The plants are located in areas offering a choice of urban or 
country living with excellent housing at a reasonable cost. 
Top-flight engineers at all levels are needed for the direction 
an implementation of advanced development work in the 
following fields: 


COHERENT RADAR SYSTEMS CIRCUIT DESIGN 

SYSTEMS ANALYSIS AIRBORNE COMPUTER DESIGN 
AERODYNAMICS MICROWAVE 

STRUCTURES MECHANICAL DESIGN 
OPERATIONS ANALYSIS ELECTRONIC PACKAGING 
HEAT TRANSFER PRECISION SERVO SYSTEMS 


RAYTHEON MANUFACTURING COMPANY 


MISSILE 
SYSTEMS 
O/NVIS/ON 








BEDFORD, MASS. 


113 








EMPLOYMENT OPPORTUNITIES 





SUNDSTRAND 
AVIATION 


Has Opportunities for 


DESIGN ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
to Design and Develop 


MECHANICAL-HYDRAULIC 
CONSTANT SPEED SYSTEMS 


Please address complete resume, 
outlining details of your techni- 
cal background to 

MR. HOWARD EKSTROM 

Personnel Director— 


SUNDSTRAND AVIATION 
2531 11th, Rockford, Illinois 








DESIGNER — MECHANICAL 


Minimum requirements 2 years technical 
school plus 2 years experience. Learn 
while you are working and become an 
expert hydraulic or pneumatic designer. 
Many employee benefits including profit 
sharing retirement plan. Pleasant work- 
ing conditions in modern office in Holly- 
wood, California. 


Address replies to 


J. M. Wehrly, Personne! Manager 
Wm. R. Whittaker Co., itd 

915 North Citrus Avenue 

los Angeles 38, California 















EXPANDING HELICOPTER PASSENGER 
PROGRAM HAS OPENINGS FOR 
@ Passenger Reservations Personnel 
@ Supervising Accountant and Auditor Statistician 
A Experience BR 1. oA ‘ Reply 7 
LOS ANGELES AIRWAYS, INC 
Box 45155, Airport Station, 
Los Angetes 45, California 
























A SAFETY MUST . 


A SKILLED PILOT e 
¥ 


man! 
Wi l “upp ¢ are 
p gica ‘ 1. ¢ 
tat 





PILOTS EMPLOYMENT AGENCY 
Teterboro (N. J.) Airport, Atlas 8-1214 
Lockheed Air Term., Burbank, Cal., THornwall 4-3646 
























Quick Solution 


MAN POWER 
PROBLEMS 


through the EMPLOYMENT 
OPPORTUNITIES SECTION of this 
publication. The market place 

for those offering or wanting 

the services of men on engineering 
technical and executive level. 

This section offers a quick, effective 
solution to your man power 
problems. Because its readership is 
confined to just the type of men 
you need, waste circulation is 
avoided ... You reach only the 
men you want. 


CLASSIFIED ADVERTISING 
DIVISION 


AVIATION WEEK 


P.O. BOX 12. NEW YORK 36, N. Y 











CLASSIFIED SEARCHLIGHT SECTION ADVERTISING 


BUSINESS OPPORTUNITIES 


UNDISPLAYED 


$2.10 a line, minimum 3 lines 
average words as a line 


BOX NUMBERS count as one line additional in undisplayed ads. 
DISCOUNT OF 10% if full payment is made in advance for four con- 


secutive insertions of undisplayed ads 





To figure advance payment count 5 


RATES 





EQUIPMENT - USED or RESALE 





DISPLAYED 


The advertising rate is $21.00 per inch for all advertising appearing on 


other than a contract basis Contract rates quoted on request 





Send new ads to Classified Advertising Div Aviation Week, P. O. Box |! 








AN ADVERTISING INCH is measured % inch vertically on one column, 3 
columns—30 inches—to a page 
Closing dote is 11 doys before issue date 


subject to space limitations 








New York 36, N.Y 
























size (9%0’ wide x 7’ tall x 
steps at rear. 


(engines zero T.S.O.). 





MARTIN 202 


Fast - quiet — the fastest and quietest of post-war twin-engine 
aircraft (270 m.p.h.) 
Spacious cabin — will provide executive interior of superlative 


33 4’ long). 
Modern — low-wing, flush riveted, tricycle gear, built-in hydraulic 


In excellent condition — operated in scheduled airline service 


REASONABLY PRICED — Wil! also consider outright sale 

This aircraft identical to others currently used by scheduled airlines. 
Believe scheduled airline maintenance can be secured. All airworthi- 
ness directives current. Send inquiries direct to owners 


PIONEER AERONAUTICAL SERVICES 


615 Meadows Bidg. ¢ Dallas, Texas * FOrest 8-6182 











FOR LEASE 





Immediate Delivery 


We stock, overhaul, and install 


WRIGHT PRATT & WHITNEY 
R1820 R1830 
~202, —56, —72 —75, —92, —94 








R2000 R1340 R985 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field Inc St. Lovis, Mo 














Lockheed 
PV-1 Ventura 


For Lease 


* Executive fly- 
ing office 


* 265 MPH 
Cruising speed 


*Rectining 
chairs, couoh, 
galley. tav. 


¢ Complete In- 
strumentation, 
radio, auto pl- 
lot. 






plete details 
write for bro 
chure 


A. J. Ming 
TRADE-AYER COMPANY 
Linden Airport Linden, N. }. 
Hunter 6-7690 















AVIATION WEEK, June 25, 1956 























































SEARCHLIGHT SECTION 





FOR SALE 


AIRCRAFT 
CABLE and WIRE 


20,000 ft.—Aluminum Electric Cable 
AlL-1 AN-C-161 MCI 51702 


75,000 ft.—Aluminum Electric Cable 
AL-4 AN-C-161 MCI 51702 


20,000 ft.—Aluminum Electric Cable 
AL-6 AN-C-161 MCI 51702 


50,000 ft.—Aluminum Electric Cable 
AL-8 AN-C-161 MCI 51702 


4,000 ft.—ALUMINUM ELECTRIC CABLE 
0 Ga.—ANJC48A-NAU-AER-EP360 


8,000 ft.—ALUMINUM ELECTRIC CABLE 
1 Ga.—ANJC48A-NAU-AER-EP360 


17,000 ft.—ALUMINUM ELECTRIC CABLE 
4 Ga.—ANJC48A-NAU-AER-EP360 


34,000 ft.—ALUMINUM ELECTRIC CA- 
BLE 8 Ga.—ANJC48A-NAU-AER-EP360 


300,000 ft.—Copper Electric Cable 12 
Ga. MIL-W-5274A Ty. 2 CL. 1 


200,000 ft.—Copper Electric Cable 16 
Ga. MIL-W-5274A Ty. 2 CL. 1 


4,860 ft.—Copper Insulated Cable GE- 
57334 AN-2 MCI-58710 


112,355 ft.—Copper Red-Block-White 
Wire Cond. 3 AN-22 MCI-58711 


28,798 ft.—Lead Alumel Wire, Thermo- 
couple AN-W-29A CL. B TY. 2 


COMMERCIAL 
AIRCRAFT PARTS CO. 
4101 Curtis Ave., Baltimore 26, Md. 
Telephone: Curtis 7-3300 























WRIGHT & PRATT WHITNEY 
AIRCRAFT ENGINES 


FOR SALE 


R-985AN 1—used 
R-985AW3—used 
R-1820-50—new 
R-1820-52—new 
R-1820-60—used 
R-1820-71—used 
R-1820-87—used 
R-1820-97—used 
R-1820-97—ntso 
R-1820-56W—ntso 
R-1820-66—ntso 
R-1820-102A—used 
R-1820-205A—used 
R-1830-43—used 


— ov 
OuFrnworuanoaorr uu & 


6 R-1830-63—used 
63 R-1830-65—used 
49 R-1830-90B—used 

3 R-1830-90C—used 

5 R-1830-90D—used 
17 R-1830-92—used 
1 R-2600-22—used 
2 R-26-29—used 
2 R-2800-10—used 
9 R-28-3l1—used 
2 R-2800-51—used 
50 R-3350-23A—new 
35 R-3350-57AM—ntso 


115 R-3350-57Am—used 


WE ALSO CARRY A LARGE STOCK OF AIRCRAFT 
ENGINE PARTS 


7139 Vineland Avenue, / 


/ / 
North Hollywood, California 












POplar 5-6202 


@CORPORATION stericy x37 

















FOR SALE by Owner 
CARGO C-47 


Heavy Gear—24 volt 
Heavy wing attach doublers 
1830—9$2 Engines 
13,426:00 Hours Total 
1023:00 since 8000 Hour 


M. M. LANDY 
P. O. Box 184, Miami 48, Fla. 








Weather Radar 
INSTALLATIONS 


AiResearch nose modification kit 
and radome for DC-3s. 


Exclusive 30-inch antenna installation 
Exclusive short wave guide run 

No limitation on air speed 

Lower installation costs 

¢ RCA, Collins, Bendix, X-Band, C-Band 
installed in DC-3, Lodestar and Convair 
airliners. 


Send for booklet R-1 





AiResearch Aviation Service Division 
international Airport, Los Angeles, Calif. 





EXECUTIVE DC-3 


Now undergoing complete remanufac- 
ture & 8000 hr. overhaul. Can be in- 
spected at our Miami Base. Aircraft can 
be completed to your specifications. This 
is the way to buy when the aircraft is 
completely open for a thorough inspec- 


ton. 


WE OWN THE AIRCRAFT WE OFFER. 
CALL OR WIRE FOR FURTHER INFOR- 
MATION. 


Executiveair Div. 


of 
LEEWARD AERONAUTICAL 


P. O. Box 233 Miami 48, Florida 








Remmert-Werner 


RADAR 


Bendix 
R.C. 


A. 
Lambert Field St. Louis, Mo. 

















HELICOPTER 


Hiller—Model UH-12B, Very low air- 
frame and engine time. 
Perfect Condition. 


EAST COAST AVIATION CORPORATION 
Bedford Airport Lexington 73, Mass. 








Grumman Mallard 
SERIAL J-29 


Now in overhaul—can be finished 
to your colors and specifications. 


Airframe total time: 2300 hours 
Airframe time SOH: Zero hours 
Engine time SOH: 50 hours 


Sale or lease terms on request 


WILLIAM C. WOLD ASSOCIATES 


551 Fifth Avenue, New York 17, N. Y 
Coble: BILLWOLD Tel: Murray Hill 7-2050 








HELICOPTERS 


30 large and small available for lease any 
port of the globe with or without crews 


Several 3 place Bell helicopters and Piasecki 
one ton load capacity helicopters for sale 


from $19,900.00 up 


We buy ond sell Bell, Piosecki and Sikorsky 


parts new or used 


RICK HELICOPTERS, INC. 
San Francisco International Airport 
San Francisco, California 
Phone: Juno 8-387! Cable: ‘Helicopters’ 
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SEARCHLIGHT SECTION 





C-50 TWIN-BONANZA 
DEMONSTRATOR 


New Plane Warranty 


Mfg’d Sept. 1955 
180 hrs. T.T. 
Turquoise Blue & White 
Aux. Wing Tanks 
Air Conditioner 
Nose Taxi Light 
Collins 51R-3 Navigation Receiver 
Collins 17L-3 Transmitter 
Lear ADFR-14B 
Model 22008 (Flitronic) 
Marker Beacon Receiver 
R-89 Glide Slope Receiver 


CAPITOL AIR SALES, INC. 


NASHVILLE, TENN 
Alpine 6-5115 


Beech Distributors 


DC-3 FOR SALE 


26 Passenger, Airstair Door, Plush Interior 
Airframe 6000 Time SOH 
1830-93 engines 250 Time SOH 
WE OWN THIS AIRCRAFT 
AIRCRAFT DYNAMICS CORP. | 


545 Fifth Avenue New York, N 
Tet: Murrayhill 2-5637 








SPECIAL | 
SERVICES 


TO THE 


AVIATION INDUSTRY 








FOR SALE 


Executive Twin Engine Beechcraft. 


Send for complete description and pictures 


SAFE FLIGHT INSTRUMENT CORPORATION 
White Plains, New York 





MAINTENANCE 





OVERHAUL & | 














NAVION—1950-B 


260 HP Lycoming Engine. TT 1.100 Hours—500 
hours on new engine. Lear Omni and ADF. Twenty 
gallon auxiliary fuel tank. One owner—very clean— 
green and red 
GEORGE H. BAILEY CO. 
3508 Quimby Arcade Fort Wayne 6, Indiana 
Tele: Kenmore 4991 








DOUGLAS B26 


Wrecked, but complete with engines, gear, 


Inc. of Inc. of 
ST. LOUIS TOLEDO 
Lambert Field Express Airport 
Specialists in 


DC3 
LODESTAR TWIN BEECH 











Delco, etc 
000 Fuel system transmitters and indicators: Gen- 
eral Electric. Mols Honey. Liquidometer. etc 
0.000 Aircraft relays—24 Volt DC. starting and 
controls Leach, Guardian, Cutler-Hammer, ete 


L NEW SURPLUS WRITE FOR LIST 


INSTRUMENTS & ACCESSORIES oS. 
} 103 Carleton Ave East Islip. N. Y JU 14-2500 


instruments, tanks, elevators, rudder, 
Hydraulics, etc. $7500. Maintenance Overhaul 
Inspection Conversion 
HARDWICK AIRCRAFT 
El Monte, Calif CU-36236 
FOR SALE PARTS & SUPPLIES 
3.000 Aircraft electric motors: Eclipse, Bendix a 

















GRUMMAN GOOSE GI2A AMPHIBIAN AIRPLANE 


i t 2784 tte 


P.O. BOX 638 BRIDGEPORT 


EADY 
EDison 4-947182 


EVER 
CONN 


Lambert Field 
St. Louis, Mo 


NAVCO ... 2. 


Has oc Pt and Supplies tor — 





ODESTAR BEE 
Airtram ~ Engines Radios 
A.R.C. Bendix Collins Lear Sperry Wilcox 
P&W Gontinental Wright Goodrich Goodyear 








AIRCRAFT DEALERS 











AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180's, 170’s, 
170’s, Aero Commanders, Twin Neavions, 
Twin Beeches, etc. 

Will Buy Dealers’ Stocks New or Used 


Vest Aircraft Co.’s Skyranch 
BOX 5306, DENVER 17, COLORADO 











EXECUTIVE TRANSPORT AIRCRAFT 


All Models - New & Used 
We can save you time and money 
Sales - Procurement - Trades 
Leases - Finances 


WELSCH AVIATION COMPANY 


60 East 42nd Street Suite 729 
New York '7, New York Murray Hill 7-5884 











Municipal Airport 


“Take a Heading for Reading” 

for the BEST MAINTENANCE ¢ OVERHAUL # MODIFICATION * INSTALLATION 

READING AVIATION SERVICE, 
Phone 3-5255 





: Reading, Pennsylvania 








FOR SALE 
Dougtas A-26. Total time since new 1233:35. 
total time right engine 536:20, total time 
left engine 584:10. New type Interstate 
Engineering Company post-war heavy nose 
wear Latest type Douglas Executive fuse- 
lage horseshoe frame by Brentwood Engi- 
neering Company, Drawing No »1020, 
Special sound-proofing engineered by M. M. 
Miller, Chief Acoustical Engineer, Douglas 
Aircraft Company \coustics in rear pas- 
senger compartment equivalent to DC-6B 
Has double windows throughout Radio 
Dual ARC Omni, Dual ADF with iron core 
loop, Collins 180 channel transmitter and re- 
ceiver, ARC- UHF standby receiver, Collins 
ISS-4 20 channel transceiver, gyroson com- 
pass, RMI with ADF hooked into it, Sperry 
-12 automati« pilot with approachable 
couple Airplane in top condition. $10,00f 
n spare part Three spare engines (over 
hauled) Continental Oil Company Aviation 
Department S91 Randolph Road Houston 
Texas Mission 4-0161 





For RATES or INFORMATION 


About Classified Advertising 


Contact 
THE McGRAW-HILL 
OFFICE NEAREST YOU 


ATLANTA, 3 
1321 Rhodes-Haverty Bidg 
WAlnut 5778 
W. LANIER 


BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
H. J. SWEGER 


CHICAGO, 11 
520 No. Michigan Ave 
MOhawk 4-5800 
W. HIGGENS 


CINCINNATI, 37 
1915 Rockingham Ave 
REdwood 1-4537 
W. GARDNER 


CLEVELAND, 15 
1510 Hanno Bidg 
SUperior 1-7000 
W. SULLIVAN 


DALLAS, 2 
Adolphus Tower Bldg 
Main & Akard Sts 
Prospect 5064 
G. JONES 


DETROIT, 26 
856 Penobscot Bidg 
WOodward 2-1793 


LOS ANGELES, 17 
1125 W. 6 St 
MAdison 6-9351 
Cc. F. McREYNOLOS 


NEW YORK, 36 
330 West 42 St 
LOngacre 4-3000 


R. LAWLESS 


S. HENRY D. COSTER 
R 


HATHAWAY 


LAE NeA. 3 
7th & Sansom St 
Rittenhouse 6-0670 


H. BOZARTH E. MINGLE 
ST. LOUIS, 8 
3615 Olive St 
JEfferson 5-4867 
W. HIGGENS 
SAN FRANCISCO, 4 
68 Post St. 


DOuglas 2-4600 
T. E. WYCKOFF 
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Guided 
Missile 
Research 


at 
BB sl-mat-tislore adelolicialele|— 
Ofelgolola-talels 


Ramo-Wooldridge’s primary systems engineering responsi- 
bility for the Air ce Intercontinental Ballistic Missiles 
and the Intermediate Range Ballistic Missile involves a 
wide variety of complex interrelated technical and oper 
ational problems 


Successful execution of these systems engineering pro 
grams requires a staff whose membership includes experts 
in a wide variety of scientific and engineering specialties 
Among the many areas of senior responsibility on the Tech 
nical Staff are these 


Instrumentation 
Antenna Design 
Structural Analysis 
Applied Mathematics 
Aero Mechanics 


Aerodynamics 

Heat Transfer 

Fluid Mechanics 
Electro-Mechanical Co 
Meteorology 


gineers interested 
n these systems 
ted to 
nsider the opportunities at 
Ramo-Woc 
should be addressed to 


“Mr. Donald L. Pyke 


research programs are inv 


Th 


Ramo-Wooldridge Corporation 


5730 Arbor Vitae St 


dridge. inquiries and 
* Los Angetes 45, California 
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Thumper Defense 


In an art ! ) issu f \pril 
pag ++ ntitled Effective ICBM 
Def Po Un Present State ot 
Art,” I wa d to learn that Gen 
il Elect Project Thumper (MX-795 

that fons i t 1 

element i pon as the \ t 

od * 





t + r | " pro} t ngince | ! 
| 
; + " T) T ‘ ( i 
cht th 1946-1949) be anticipated in 
tl ir future 
I) lusions v nma d in th 
f report as follows 


i 
‘The Thumper problem is a difh 


it impossible \ practical enginecring 
yutior in be achieved, not as a result of 
some; new and_ startling technique, but 
th gh th nprovement of existing tech 
nig The system which ha 
“wie } | ] } 

cvolve may not be the ultimate one, dut 
it is 'the one which is a feasible first step 
i 

based upor tiie peleaieeen sell 

ed upon available techniques and a 


sonable period of development 
Arspert O 
Instrumentation Anal 
ments En Operatior 
General 


Don I 
sis and 


Requit 


1 





Flectri 
Special Defense Projects Department 


Compan 


Sche N. ¥ 
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Supports Editorials 
On the 


pave that is devoted to letters 
r AviaATION WEEK it 
Aviation Week welcomes th 


ypinion of its readers on the issues raised 
n the miagazine’s editorial columns.’ 
Often your editorial umn is devoted 


to dis 
States of America, whic 
AviATION Week for n 


ussing the airpower of our United 


h editorials I rem 


mon opies 
files 

Examples of the editorials I am refer 
ng to are those of January 9 (Are W 
Losing the Missile Race?), 23 (The Ne 
\irpower Fraud), and 30 (Airpower’s Year 
of Decision), February 13 (Clarification on 
the B-52, and Quarles on Poli . April 

\irpower Budget Issues Are Clear ind 
3 Res h Pol Needs Revision), and 





May 7 (Wilson’s Record on Airpower 
I 1 lik ro yrmnine | ind ) 
Aviation Week f our editorials 
th ( yn It I wiction t 
t tizens’ of oO Countr hould pra 
id thank individuals such as ) ind mag 
! su i ) r ift npts to 
p : % truth mcerning oO ration 
) I It through lit 7 
that t possibDl to ft 
\dmunistrat id t oO 
Fed Government to pro ir ¢ ’ 
th yuat id in dk 





} , ibscription to yo maga 
ne ha n part la ert to m<¢ 
! the past f nonth A few month 
g | iInnounce 1 n indi to become 
t United Stat Senat trom t State 


fviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine’s editorial columns, 
iddress letters to the Editor, Aviation 
Week. 330 W. 42 St.. New York 36. 
Vv. Y. Try to keep letters under 500 
words and give a genuine identifica- 
tion. We will not print anonymous 
letters. but names of writers will be 
withheld on request. 


Calit id therefore, 1 
' Hot A } Coalifos 
Prin Llectio D ig t 1p 1 th 
f it n t if AVIATION 
Wrek ha ) ) to n 

One of the major t for mv being 
i didat plete and absolute 
] 9 ++ + inn } ; \ } nil 
+ ; ) " th D ‘ S retor 

! Wong I Nation 

special] irpow vd ¢ n Defen 
Pre vrai 

Whi I am a Rep in candidat 
im also a member of t Republican 
State Central Committ f California 
is Senator ft California I ill work 


National and Civilian De- 





po me if , flict th ¢ 
progran } | ted an to 
wed eit t th Repub n 
nd t Democratic part It n 
victi that th veltare r int ind 
t iti n t t ta ( 
i p tica p t 
It chef tha p n » th 
i cr ft and guided m helds w Pp 
\ n vith the n il vackg ind to 
vork fi in adequate D Prog 
Currently I n np | " n 
earch 1 th 1 of pon 
tems analysis and operations 1 irch. Ha 
ked in tl rca f acrodynamics, 
esign, liaison engineering, flight test, plan 
ning, and general staff rk on aircraft 
guid nissil ind g i } 
I yn 5 Iw k t ga ) 
nend \ . Week f 
7 lit " i Nat \irpow 
Plea yntin t ng to t itt ntion 
of our cit the trutl reeds of 
Nation \irpow 
RayMonp R. PritcuHa 
Californ 
Ravmond Pritchard wa efeated in tl 


You're Welcome 


We are interested in reproducing yo 
ry comprehensi irt on Single Sid 
band, which appeared April 30 and 

May 7 ~f Aviation Week ft | 
tribution to airlin mitt int ted 
these devclopments 
We will appreciate it if you can arran 
permission to us th xcellent mM 
irticles to facilitate our work 


Aeronautical Radio, In 
1700 K Street, N.W 
Washington, D. C 


Helicopter Facilities 


\ poignant editorial in a recent issue of 
Aviation Week stated that h opter 

n lag behind need It wa tated that 
vas high enthusiasm for th potentia 

of the helicopter among short haul airline 
t wher is the juipment? It i 
tated that th in r must me trom th 
ta vii la th rol t 
pons ig ing ls if t mical dk vel p 
nents that iy make the commercial! poten 
tial pav off It go without saving that 

t nilitar I would benefit en 
ously by the same pay off. And finally th 
tizen taxpayers ild be it in terms of 
nmercial 1 militar rit mn 


ived for procuret 
In general it appears that the militar 
have done a good job in backing 


ritorious hel 


1 
opter pro\ ts of all kind 


is evidenced by the numerous experimental 
nfigurations that have appeared durin 
the past ten vears. It becomes a matter of 
tal importance then to determine why th 
heli opter i low to achie ommercial 


r who has had experienc 
designing 
ind hel 
observation the h 
whole has en operat 
disadvantage as 


\s an engin 
in different major corporations 


r pectively uirplanes jet engines 
that 


opters, it 1s my 
opter industry as a 


t 
ing at a onsiderable 


ompared to the airplane ind jet engin 
industries. This disadvantage resides in th 
almost complete lack of laboratory facilitic 
ithin the helicopter industry. At the oth 
extreme, the major jet engine compan 


in not operate without development lab 


; valued at 20 million dollars or 

These big, complete laboratories ar 

paid for by the military either directly or 

delaved bookkeeping, it 
( l 


rator 


appear 








The helicopter industry relatively is a 
poor as a church mouse as far as develop 
ment facilities. No wonder technical refin 
ments are slow in coming. All of the el 
vents of the helicopter need refinement 

mponent by component This can onl 
be done bv a systematic evalu n and co 
vergence in the laboratory h as is don 
for every military jet engin 

Jet engine laboratories re set up under 
the urgency of war clouds and the hydroge1 

mb threat. The same urgen hould hav 
dictated th rection of development la 
orat thin the helicopter mdustry in 

d t peedily resol the numer 
unig DI lem thin th dustry | 
th st ina tl on t prot t 
t | d gel | if d tan or th 
d f peo] ind target Only th 
] ypter has the weight carryin ipacit 
ind potential ability to d nany jol efh 

tly and economically in this atomic ag 
f d entration The development of 
the helicopter should keep pace vith th 

lopment of the jet engine and ided 
missil 

It seem heli opter in 
dustry and military servi join forces in 
establishing helicopter development labora 

ries and in fostering advan in the art 
it the fastest possible rat 


Cc. W 


> 
R ANSON 


AVIATION WEEK, June 25, 1956 



















| 
Harvey extrusions... | 
for safer flight, : 
greater fuel capacity, | 
simpler construction : 
| 

| 


Fuel leakage in aircraft wing tanks must be elimi- 
nated at all costs...it's one of flying’s greatest 
dangers. Manufacturers once had to resort to elabo- 
rate sealing procedures around every joint and rivet. 
But even then, normal flight operations and wing 


flexing would eventually cause leaks, and locating 


them was a giant-sized maintenance headache. 
































When plane designers use Harvey Aluminum Ex- 
trusions as integrally stiffened wing panels, leakage 
problems practically vanish. And in the same size 
wing, fuel capacity is sharply increased. Hundreds 
of rivet or bolt holes are eliminated .. . joints are 
fewer .. . fuel-transfer connections (each a poten- 


tial leak source) are simplified. 


———— puaacnamanedal aso ———— 


Harvey is a leading independent producer of aluminum extrusions 
in all alloys and all sizes, special extrusions, press forgings, hollow sections 
| 


structurals, rod aad bar, forging stock, pipe, tube 
impact extrusions, aluminum screw machine products and 


related products. Also similar products in alloy steel ~ 
and titanium on application uml run 


L 











HARVEY ALUMINUM SALES, INC., TORRANCE, CALIFORNIA—BRANCH OFFICES IN PRINCIPAL CITIES 
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Allison Turbo-Prop Engines 


and Aeroproducts Propellers— 


to bring you over-400-mile-an-hour luxury travel 


in Lockheed Electras 


Airlines are going Turbo-Prop in a big way! both non-stop and multi-stop operations 
between the major trafl nters on Branifl 
» etween the major traffic centers or anil s 
Now Braniff International Airways is mov- é ' ee 
: lomestic and international routes 
ing into the jet era—with its purchase of new eee ere 
rom its beginning, with one airplane flying 
Lockheed Electras, and has specified Allison Pre ts Deginning - —— > 
between Tulsa and Oklahoma City 28 years 
Turbo-Prop Engines and Aeroproducts : ; 7 
> : vo, Braniff has pioneered many achieve- 
Propellers to power these new luxury 
; ments in air travel and has grown step by 
airliners. Se 
step with the continuing advances in com- 


This matched engine-propeller team is the 
‘ mercial aviation 


most advanced aircraft power plant of its : , 

Braniff’s current investment program in 
ype available today. backed by the 
type ava e today. It is backec “ new aircraft reflects the confidence this 


reat carrier has in the further and rapid Braniff airliners powered 
srowth of air traffic by Allison Turbo-Prop 


ing gas turbine engines which have accumu “ 
ee c 


full technical resources and skills of General 
Motors, plus Allison’s experience in build- 
re happy that this great new General will give you... 


> . R ‘ o ' 
lated more than 8 million hours’ flight time Motors Turbo-Prop power development has 


nas FASTER FLIGHTS 


The new luxurious Allison-powered Lock- iirlines. We congratulate Braniff Interna ver 404 


™ gril “r 
in military aircraft. received such enthusiastic acceptance 


heed Electras will cruise at over 400 miles tional Airways on this important stey SMOOTHER TAKE-OFFS 


‘ 


an hour, bringing jet-age performance on the never-ending progress of air travel 


aircratt 


HIGHER Cauisine ALTITUGE « 


greater sel 


flying conditior 


NEW COMFORT AND CONVENIENCE 


augees eder 


ts Propeller for oat ‘ | HIGHEST DEPENDABILITY 
icy and better ) A TURBO-PROP POWER . lise cord of more th 
ALLISON DIVISION OF GENERAL MOTORS, Indianapolis, Indiana 
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